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This, the eighth report to the State Board of Health of the 
work of ita chemical division, differs but little from the reports 
of previous years. It discusses the operation of the food and drug 
law, the sauitary food law, the cold storage law and the laws re- 
lating to the protection and purification of water supplies. It pre- 
sents such original work as has been carried on by the chemists o( 
the department during the year in the hope that their studies may 
be of value both in public health work amd to chemists and students 
engaged in similar duties. The work of the year as herein re- 
ported has continued along the lines followed with success since 
the establishment of the laboratory, and the records here set out 
are of value chiefly in showing improved conditions and a better 
appreciation of the value of pure food, atajidard drugs and potable 
water. 

The work of the division has met the favor of the press and 
people of the state, and to this appreciation its success is in no 
small degree due. Each year the necessity for education and in- 
struction in the production and care of foodstuffs becomes ai more 
important problem than the enforcement throi:^h the courts of 
violations of laws and regulations. 

The department has been fortunate in retaining with but few 
changes the corps of chemists, clerks and inspectors who have so 
largely contributed to its development. H. E. Bishop, W. D, 
McAbee and Jay Craven, continue their work m heads of the food, 
drug and water laboratories. J. C, Diggs and Allen Lloyd are 
now ranked as assistant chemists. A. R. Tucker, Paul Weather- 
wax, Wendell Little and Estus Magoon, as undergraduate assist- 
ants, have given excellent service in the water laboratory and have 
made possible tiie sanitary surveys which without their uncom- 
pensated services could not have been completed. Cullen Thomas 
as <al student assistant for the past four years has by his conscien- 
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tious application and capacity for analytical research, earned an 
appointment as assistant chemist. Mias Edith Hoffman continues 
as the efficient head of the clerioal force. Mrs. Florence Vollrath 
as statistical clerk has contributed materially to the successful work 
of the department. The food and drug inspection force has re- 
mained unchanged during the year, although the addition to the; 
corps of Richard "White has increased its possibilities for efficient 
work. 

RESULTS OP ANALYSES OF POOD SAMPLES. 

During the year, 1,257 samples of food collected by inspectors 
or sent in by health officers or interested consumers, have heen 
examined at the laboratory. Of this number 855 samples were 
legal and 546 illegal, either because they contained ingredients not 
allowable under the law, such as chemical preservatives, foreign 
colors or makeweights, or were misbranded or otherwise mislabeled. 
The percentage of adulteration of foodstuffs as shown by the year's 
work is 31.9. The percentage of adulteration for 1906 was 42.3; 
1907, 20.2; 1908, 25.7; 1909, 33.8; 1910, 30.9; 1911, 32.7; 1912, 
26.6. Upon this basis of comparison the results reported for the 
year are no improvement over preceding years. This showing 
should not be taken as evidence that adidterated foods are common 
in our markets. The inspector sends in only such samples as he be- 
lieves to he illegal, instead of, as he once did, sending in miscel- 
laneous samples, confident that many of them would prove to be 
adulterated. As a mattei- of fact, the illegal samples are chiefly 
found in such foods as milk, where the fault is usually that of the 
presence of dirt ; of vinegars, most of which are submitted by farm- 
ers who wish to know whether their product is sufficiently matured 
for sale; of beers sold as temperance beverages, but in fact, con- 
taining sufficient alcohol to deny them that distinction, and of 
ciders, sodas and pops, carelessly labeled as to the presence of 
artificial color. 

The great bulk of the food supply is pure and properly labeled. 
We ai'e safe in believing that 99 per cent, of all foods delivered at 
the home is unsophisticated and properly labeled. It is of fur- 
ther satisfaction to know that the adulteration of the remaining 
one per cent, is for the most part harmless in character. Special 
reference to the varions forms of adulteration practiced on differ- 
ent classes of food will he made under the discussion of such foods 
in the tables following : 
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RESWiTS OF ANALYSES O 
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PERCENTAGE OF ADULTERATION 
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REPORT FROM THE FOOD LABORATORY. 



DAIRY PRODUCTS. 
MILE. 

Five hundred and forty-two samples of milk collected by the 
inspectors of the department and by local milk inspectors were 
analyzed during the year. Of this number but twenty samples 
contained leas than the required amount of butter fat. This shows 
a percentage of adulteration of but 3.7 per cent, attributable to 
variation fi-om legal standard. One hundred and six of the 542 
samples, or 19.5 per cent, contained visible dirt, and for that rea- 
son were classed as adulterated. Sueh results point to the neces- 
sity for eradicnting dirt by careful dairy methods rather than the 
layir^, as in tho past, of great streHs upon butter fat and total 
solids content, .^s a matter of fact, most of the samples classed as 
below standard were bnt slightly low, many of them being but 
few one-huudredths of one per cent, below the legal standard, and 
quite free from the suspicion that they had either been skimmed or 
watered. ' 1 

The report for 1911 showed visible dirt in 28 per cent, of all 
milk samples; in 1012, 20 per ft!nt. The report for this year shows 
a very slight improvunifnt. Wr are not sufficiently optimistic to 
accept this -showing as an evidence of improved dairy conditions. 
It should rather be looked upon as positive proof of the fact that 
the milk supply »s it is nihilterated throughout the State is care- 
lessly handled and in many cases unfit food. 

A further discussion of the milk mipply wiU be found on pagH 
— of this report. 

MILKS-ILLEGAL. 
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H ILKS— ILLEG AI^<:ontiiiu«d . 
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MOTHERS' MILK. 
Samples of mothers' milk, or bveaat milk, are frequently sub- 
mitted by physicians or paireiits to determine their suitability for 
infant feeding'. The report of such analyses is of some interest in 
showing the varied composition of breast milk. 
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BurrwL 

Of the 24 samples of butter analyzed during the year 9, or 37.5 
per cent., were illegal. Three samples wer so classed because of 
the presence of excessive moisture. Five supposed butters on an- 
alysis proved to be oleomargarine. Oleomargarine is still oceasion- 
ally sold for butter, but such sales are usually made by ittaeraut 
peddlers, or at restaurants where oleomargarine is substituted for 
butter during the winter months. 
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CHEESE— LEGAL, 
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CREAM. 
Of tie 27 samples of eream analyzed, 15, or 55 per cent., were 
adult«rated. In three instances the adulteration was due to the 
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low fat content. In all the other cases the cream was so classed 
because of the presence of visible dirt. Siace cream is commonly 
produced by separating the butter fat in the separator process, no 
possible excuse can be given for the presence of dirt. In all prob- 
ability it is introduced by the use of unclean bottles, and its pres- 
ence should always be accepted as positive evidence of carelessness. 
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CREAM— ILLEGAL. 
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ICE CREAM. 

Of the 120 samples of ice cream examined, 40, or 33.3, per cent,, 
were ille^l. In three cases the samples contained added starch. 
In all other cases the biittei* fat content was below the required 
8 per cent The lowest butter fat recorded was 4.1 per cent. 

A series of ice cream samples sent in from Marion ^owed a low 
fat content in almost every sample, and could only be taken as evi 
deuce of wilful production of low grade and adulterated goods. 
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ICE CREAM— LEGAL. 
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ICE CREAM— ILLEGAL, 



L>ba- 




WhaeCoUecMd- 


of Fit. 


._u. 




Kruoisc 
Sent in 




^^ 






















i 

i 












Sa-i-:;- 














SoulhBcml 
















itw? 


mm 




LowinritiaddaliUrcb. 




S: 












■OBrfl 


































■am 


UnionCity 






Bent in 

Si 












TeneHsuU 

Tene Haute 

teK::::::: 

TerreHsule 
















M7BJ 


™« 






i 

Herbs 
Jrfm'Se 


^g 
















1 
































S^E:-£ 




























































BEVERAaES. 

TEMPERANCE BEEES. 
Of the 49 samples of temperance beers examined, 24, or 48,9 per 
cent,, were illegal. Three were so ela.ssed because of the presence 
of saccharin, two bei!aiise of the presence of benzoate of soda, and 
the remainder were misbrandpd in that they were sold as temper- 
ance beers and so labeled, although the alcohol content was in most 
instances that of ordinary beer, the highest alcohol content re- 
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corded being 4.5 per eeut. It is evident from, these figures that a 
product labeled "tonperanee beer," "dry beer," "Beerine," 
"Clearo," "Malthale," or "Sparkle" should not be assvuned as 
a nonaleoholie beverage uul«« information other than that shown 
on the label is had of its alcohol content. 

TEMPERANCE BEERS— LEGAL. 
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Of the 92 ciders analyzed 47 or 51 per cent, were adulterated, 
in two cases by saccharin and 42 by benzoic acid. One sample 
contained coal tar dye and several were imitation produeta. Most 
of the samples containing benzoic acid originated at the plant of 
Charles A. Hoffman, Fort Wayne, Indiana, 
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WHISKEY-ILLEGAL. 



Libo- 
ratoiy 


MMufMturerwiUtailet. 


Bpecifo 
Qamty st 
20-0. 


oAleXj 
by Weight. 


Percent. 


»™*.. 


-1-1(1 




.■»S7 


2«.l 


la 














.93SO 











„Googlc 



18 

WINES— LEGAL. 
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SUMMER DRINKS. 

Of tlie 95 samples of summer drinks sold under the name of 
grape juice, pops, sodas, eoea cola, ginger ale, etc., 30, or 31.5 per 
cent., were classed as illegal. Ten of the adulterated samples were 
so listed because of improper labels, 6 were preserved with benzoic 
acid, and 12 contained saccharin.- 

SUMMER DRINKS-LI'XiAL. 

Lsbo- -1 B .1 Prwervativea 

No. I II AttJIicy SshMos. 



!3«70 
!44S2 ' 
34965 

•m-a 

2M36 



. Pure Onnc juloe . . 

. GnpeJiun 

. KoIsTqi*. 

: g^j!^:. :!!!:: 

Stnwbeny Pop. . . . 

OrmKePgp 

Strawberry Pop. .. . 

: Mai^.:.'.'.'.'.'.'. 
. Blood Orange 

Sanapuilk Soda . . . 

CrevD Sod* 

. Soda 

. AW Cola 

. LeoionSaiia 

. Iron Brew 

. CoeaCola 

Yunkv Lbhoe. . .. 

Yimkcr Letnon Boiir 

Yimlnir'B Ireo 

. Strawberry Fop. ... 

VuiillaPop..'." 



OF and flavor, 
or and flavsr. 
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DRINKS— LEGAL— Conl 
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Artificial cokit Slid flSTOT, 











BeoKHC BilScyljo 



H A Rodgen, Frankfort. . . 
f i^aman. Lynn 

Wt.Ljm 

tiimhaw, Lynn. 

. MeAvoy, Tlplon,,,. 

iDfremEvmoavUlo... 

V. 0i|l(9bT, Luporte. . 

utiomFt.Wiyiie... 

. SiDUiw, Wvrstiod , . . 

Lunbenoo. Imorte. 

Soil in f lom IntUuisFaliH . 



. GnpeJuux 

. Onnn Julep FUrer. 

. FtacC Fimiiti 

. PeaefaPunoh 

. Blood OrasKe 

, Orange fiodi 

. Orange Soda 

. anpeSoda 

. Orange Soda 

. Strawberry Soda. . 

. Juice of LemunB... 

'. Grmpe 

. Soda 

. StiawberH Strfs. . 

. G[^»Bada 
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SUMMER DRINKS— ILLEGAIi—CoDCiDU 
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Percent. 
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"i 


12.0 
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CANNED VEGETABLES. 
Of the 17 samples of canned vegetables examined, 4 were re- 
ported as illegal. Nearly all the samples examined were submitted 
by producers to determine their character. In some cases the goods 
were overcooked. Other samples were submerged for some time 
during the floods of the spring of 1913. 

CANNED VEGETABLES. 
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Article. 




Remit of An^j™. 








Marion 












Cdored witt n>p]jer sulphate . 






























































Tecre Bute 
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£!£::;;:■;:■;; 


Ttm sule 










ClKluhill 


















Areemcpwenl. 
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Libo- 


Muufadurs ot Dealer. 


Article. 


Pnaervatiin. 


Renarloi. 


S 


Nichob A Son, Clinton 


sis*" 


None. .::;::: 


S"-""""™- 



CANDY. 
Of the 7 samples of candy, examined, 2 W' 
NeEirly every sample was submitted for analysis either 
suspecting inferiority or the presence of poisons. In no 
poisons found. 

CANDY. 



illegal, 
of 
were 



Labo. 
ratorr 


Sent fai From. 


Polariiation. 


Ranaika, 


Direct. 


Invert. 


ten 








C^^ngootioiun™.. 


















Made fr«n idferior grade of (nuuili. 




^^^^-■;;;;;:; 


+m.2 


+3,2 


2S52B 








airic sod praeent; forsgn aodg alnnt. 











EXTRACTS. 

LEMON EXTRACT— LEGAL. 



^ 




ao-c. 


Folsriution. 
Tu™' 


Percent. 
ot 

Logon <». 


X 






.8)70 




SO 














LEMON EXTRACT— nXEGAI. 



'nc!' 




Bp.O. 
20* C. 


Pobnution. 
200 nun. 
Tube. 


Per Cent. 
Lemon (HI. 


Percent 
Akll 










2:2 








.sioa 


J.5S 






















VANILLA EXTRACT-LEGAL. 
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Vanillin 


rs 


roumario. 


Sugar, 


r™„^. 




KiSSiKir:: ::: 
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Sffl 
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VANILLA EXTRACT— ILLEGAL. 
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VmiUiii 


H. 


CoamKin. 


aigtf. 


RmaAt. 






.1180 


.OH 
















MW^iodniiiiDatcm- 
cenlnled. 













FLOUR. 
Of the nine flour saiuplea analyzed, one proved to be bleached. 
Six of the samples were buckwheait flours sent in to determine their 
purity. In every ease they were made from buckwheat and con- 
tained but traces of foreign starch. The practice of bleaching is 
increasing rather than diminishing, but so far as we can determine 
the goods sold in Indiana are properly laibeled. 



Libo- 


WhmCoUectrf. 


^^ 






No lonjp] starch ixmt. 

Very null per cent, of nh«t starch pmmt. 

No rorocD etanh or JuMMoim weed seed proat. 
Nofoi^nudipweiit. 


s 


Knoi 


^»30 












Is bleached; nitnia pr»t>t; is a liud .hat Boui of poor qnalit;. 
Tnceofnitritamnisene. 


25800 


Ro*I»rt 



*BuckwhBt Sour. 



Lsbo- 


Where Colleclod. 


P.W.,ta,. 




LlTOt 

Sugar. 


Told 
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Direct. 


Invert. 










±E 


-17:42 


a.o 

2.S 
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.09 
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uwa."^ 







BOR8BHADIBH-LEGAU 
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Foreign Starch. 
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LAKD. 
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Wl«mCoUMled. 


>S" 


Remuk.. 








V«, poorlj; «™nod l«d. Eaodue i> mddmg.. 












IoIb 
















MEATS. 

Of the 14 samples of meat examined, 7 were classed as legal and 
7 illegal. The adulterated samples contained added starch or coal 
tar dye. 

MEATS— LEGAL. 



labo- 




MuiufectuiHorRtljaer. 


8l«<*. 


Boiw. 


Bulpbito. 


21492 


F-^Bjrttyle-ith 






None,,.,:, 
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iSlSSKStt,;::::: 
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SS:::::: 






















"S.".".'". 






Hu>i1»rg«it«k... 
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MEATS— ILLEGAL. 
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ClinfatioB. 




«^: 


Borei. 


Sulp1ut«. 






Sent in from RicluDHid 
Sentbf™Rlclmi^d 
Sent b from Waba^ 


Pnnnt 


N™ 




24m 


S"!:::::: 
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S 
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,, 
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L.bo. 
r.lMy 
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"=• 
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Remerio. 


243.8 


l>irim»iSw.NnIUe1unODd 


None 


Sr:::::: 

None 


Sr;::::: 

None 
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MISCELLANEOUS POOD PRODUCTS. 

Of the 48 samples of miseeUaneoua food products examined, in- 
cluding a great variety of goods, 8, or 16,6 per cent., were classed 
as adulterated. Several of the samples listed as illegal contained 
added poisons. Others were misbranded. 







ClH»fie*tkin. 


Rem»ti. 




KSSSfai™.*"; ,;: 
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EwpowdK 

a|S:^""'':: ::::: 

Preprnd nilt» 

Peinut butter 


M^ 


Albert Stoudewi. Tsn BsuU 


s 


236117 
:3»70 


A. D. Huislmw, WinohntM 

i""»£B™,.;D..»: :::::; 
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8 
1 


!!S 
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T. A. Rnida t Co.. No. Vemon 






S 


Ton.lo«™p 


jSiCSi'* 






Biki olxl 




W. D. Hmilh, Kokomo 
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PICKUEe. 







Clwifioation. 


naemHya. 




























J M LoM W 












ilumpmoit. 



FRBEERVES. JELLIES AND JAM3-LE0AL. 
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ClwaifiMlioii. 






GluCOM 


P««™- 


Direct. 1 In-6rt. 


m.t*l,. 


tlT«. 




BUswbwrywteiolly.... 


(M™h4B«rv 


+I1A.0 

+m.o 

+27.2 


+113,8 
+10S.O 


7J.0 




239«2 


SI. Louis ^nip uid Preawnnj 




&m 


St. Louii Pmemng Co 





aiVBS, JELLIES AND 



LJ»- 




MuiiifKturer. 


FoluiutioD. 


OIUOOK 


Ptbh™- 


Nb?* 


Dirwt. 


Innct. 


itiaij. 


tiTM. 


-i^n 


Apple butW 
























prmmt. 
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P0i™tio„ 


^^. 


Dinct. 


Invert. 
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-32.S 
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MAPLE SVRUP9-LEaAL. 



l.ho- 




PokriutHD. 
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MAPLE SYRUP3-ILLE0AL. 



^? 


M«nifa<*irH«RMul«. 


P<Airi»l»n. 


, 


K 


Alk.otA«h. 
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il 
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Best in from BlDomidEtoo 


SSK 









VINEGAR. 

Of the 93 samples of cider vinegar exaHnined, 62, or 66.6 per 
cent., were illegal. Most of these samples were sumbitted by farm- 
ers who wished to determine whether or not they were soMciently 
matured to be salable. Most of the illegal samples were low in 
acidity, in some eases being but slightly fermented. Other samples 
had evidently been adulterated by water. 

Included in the list is a number of vin^ars submitted by the 
Indiana Apple Show Commission who wished to detenmne whether 
or not they met the legal standard. A complete analyses of tiiese 
samples will be found on page 95 of this report. 
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DISTILLED.IVINEaAR 


-LEGAL. 
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PERCENTAGE OF ADULTERATION 
OF DRUGS IN INDIANA 
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REPORT FROM THE DRUG LABORATORY. 



The work of the drug laboratory has been coufined lai^ly to 
the examination of samples submitted for analysis by physicians 
and druggists. The necessity for the collection of samples at the 
drug stores is largely past. Standard pharmaceuticals are com- 
monly full strength and properly labeled. There is and will al- 
ways be low grade goods sold, and it is not possible completely to 
eliminate the ignorant and careless drug clerk. The results of his 
work are shown by the reports of analyses of spirits of camphor 
and tincture of iodine. 

The most important field for work lies in the study of the 
patent and proprietary preparations sold in large quantities by 
most drug stores. These goods are generally so labeled that it is 
impossible to class them as adulterated, although in fact they are 
usually of little or no value, and by their use contribute materially 
to the cost of living without affording the user relief from disease. 

The sale of cocaine and narcotics is regulated by a stringent 
law enacted at the 1913 session of the legislature. The enforce- 
m^it of this law is placed in the hands of the State Board of 
Pharmacy. It is to be hoped that it will be possible throu^ it to 
eliminate the illegal use of cocaine, and eventually to do away with 
its use altogether, save in the rare instances where it may properly 
be employed in the temporary alleviation of pain. 

Durii^ the year 463 drug samples were examined, of which 359 
were classed as legal and 60, or 14.3 per cent., ill^^. 
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RESULT OF DRUG ANALYSES. 




ALCOHOL-LEGAL. 



Spodfio Aloobol 

Gnvily 
mt 20' C. 



Ubo- 


Sent in Fran.. 


■Si."' 


Remsrks. 






B,M 











ASPIRIN TABLETS. 

Thirty-two samples of aspirin were exammed. These tablets 
each bore the label, live grains. la most cases the true content was 
not far from that amount, the lowest content observed being 4.07 
grains and the highest 5.15 grains. 
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ASPIRIN TABLETS, 
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CARBOLIC ACID— LEGAL. 
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COCAINE HYDROCHLORIDE. 
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COUGH REMEDIES. 
Of the 13 cough remedies examined, 10, or 76.9 per cent., were 
misbranded as to alcohol or chloroform content. 

COUGH REMEDIES. 



labo- 
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FORMALDEHYDE. 
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Roiului. 
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HAIR APPLICATIONS, 
Thirty-two samples of preparations used for the hair were ex- 
amined during the year. A number of the samples contained 
methyl alcohol, others eseessive quantities of lead. Their composi- 
tion varied greatly, and a study of the report is interesting chiefly 
in showing the ideas of druggists and manufacturers as to what 
constitutes an efficient scalp and hair tonic. 

HAIR APPUCATIONS. 



tatory 


Article. 


MmufKtnrH M Retails. 
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HAIR APPLICATIONS-Cqntiniied. 
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LINIMENTS. 

Of the 26 samples of liniment examined, but one was classed as 
illegal. Many of these samples were submitted for examination. 
Most of them were of little or no value. One sample sold aa Haines' 
Crystal Oil was nothing but linseed oil. Other liniments contained 
kerosene and tar oil. Another was a mixture of linseed oil and 
turpentine. Many samples contained mineral oils, gasoline and 
kerosene. 
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LINSEED OIL. 
Of the 20 samples of linseed oil examined, 6, or 30 per cent., 
were illegal, usually because of the presence of mineral oils. 

LIHBEED OII^LEGAL. 
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EvKOodAWdliiiEer 

bilBnthm 

Etmh linMtd Oil Co 

Hanwiil A WdUuger 

eTM. Belmuble 

Sent in from IndinnnpoHs -. 

Bund I^eu 

Sentinrrom 

8. W. Cufcaia 



LtSayotte 

Itltyelie 

Indianapolis . . . 



UNSEED Oltr-ILLEOAL. 



I*bo- 


MuufaMtiretorRetuln. 


WliaeCoB«t(d. 


IS. 


b,S;. 




Ii^i^'t^ 




11 




















^l.-rSSL.;;.;:::::::;:::::::::::::::- 






























MISCELLANEOUS DRUG ANALYSES. 
A large number of samples were examined during the year for 
the purpose of determining their character. These samples were 
usually submitted for analysis by persons interested in knowing 
Iheir composition. In most cases they were free from adulteration 
Several samples were toxicological specimens. 

MISCELUNBOtra DRUG 



Labo- 


Artide. 




.„-., 


11428 


Sulphur 

8ug»'ofle«].r 






Z42U 




No"Ti«>u ddoeWd, ot foreign 
mattw, encept calemm eBrfumate, 

queollty. 
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MISCELLANEOUS DRUG 



Cliniiline 

CKKDofWlMt...,. 

Stuopinfl ink 

Ciidnn tablets 

Syrup squill 

Ttaurindo. 

BflToizi tatdeta 

Herpis tablet! 

Henin tablets 

SodhuD biovbooats. 
BroWDHsbTableti, 

Soap.. 

Deodoriier 

RoBoh powder 

Uoknova c^wulea. . . 

Pmaripticm......... 

Condimontiiie 

AaeptiFume 

UnlmowD powder 

Knnfeclwit Bseptifui 

UuknowD powder 

Prracriplion ,- 

SbUcid tabUta 

Matcbn 

Louse kins' 

Poultry tonk 

NuloU 

UakDowq powder 

Morphine sulphate,, 
Uolmowp powder . . . , 

Chicken craw 

Local Bnaotlutic. . . . 

Chicken crop 

Cola cetay p^Mn. . . 



Christ Antonibi, Clinton. . . 

Sent in From South Bend! ! ! 
Bent in from South Bend .. . 
Sent u From Waaluarbn . . . 



Sent in from IndiaoapoliB... 



Rent in fnon Qtwul 






Sent b From Bvaosville, . ^ 



from SewOBlle. 

North Maachwier . 



D From Nobkoville. . . 



from Wanav. 
aaa in frton Eaton. . - 
Smt in from Braiil . . . 



No HHBonoue color, but ia not in- 
delible ink. 
Tabled lie somewhat low in mdeb. 
Sample is the otdinsryByrup of squill 



Propraly Uielsd. 
Properij labehid. 
Properly labeled. 
Properly labeled. 
TaUeti an Nmple alun ti 



Sodium earbonate aod pobwouni 

pfnoanganate proRit. 
Sodium sulphate, sodium flouride 

■nd flour preaeni. 
This preparation is an aqueous bi- 



NotAbiE poiBODDUfl pmenl 

loida absent. 
Eutirely bicarbonate oF bo 
Valerian proBiiC. 



tture 01 dried gruo contaiomi 

lie a morrrhine sulphate, 
er IB coeame Iwdrochlwide. 
lie and alkaliudfi abeoit. 

usoni delated. 



in From ludiaaapolia 

in From Indian^iDlia 

ners Pharmacy, iHanunoDd 



Negative 
Negative 



. Inda of rtfnettoD (M) 

•r very good; Butyro at 

C — M.O, 

elive indei IJ" C. — 
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PARPJGORrC. 

Of the 53 samples of paregoric analyzed, 6, or 11.3 per cent., 
were illegal. Most of the illegal samples were so classed because o£ 
tbe presence of excess morphine. Three samples failed to declare 
the morphine and alcohol content. A few samples were slightly 
below the U. S, P. strength, the lower sample, however, contain- 
ing 95 per cent, of the morphine required. 
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PATENT MEDICINES. 

A large number of patent medicines have been examined. In 
nearly every instance tbey have been found to be practically worth- 
less. 

A more complete report of this work will be found on pages 47, 
48 and 49 of this report. 

PATENT MEDICINES. 



lAbo 


Arttok. 




,»*. 






W.W.Me«lenhaa,W»t£eld,,. 
W.W.Me«lenhall,WeetaeM... 








alcobd. 




Dr. I^im Blood and liver 


Tl» tooie propBti« probably are 
demed from tbe alcohol. 




Brovn Drag Co. Lafayette 

T-L.Hiwwood. Lafayette 

Warae4Mor»»ii,H9bl» 


2!»1 


Bbi-B« Blood BJm 


22719 


SUrRanody 


Md poteai™ iodide- 
^pU ie a ample »l>act of lark- 

^'fe^dr"" "''-" "^ 

Mbture of Kround eubeb berrioi and 
bak™«^ba. . , . , 

An aqooom BuancnBon of art insol- 
uble une and biBciiith nit and 
aoktion of boric acid. 

Qualitative l«te indiote nothing 

"Shotgun" mixture of generally dis- 
eai*d drug> relying on polaa- 
Biiimiadide. 


23002 
!3I»8 


SS.fSSa"'-:: 


g£SS.tt=.;::;::, 

Cha..ffBrim,ADd««n 

Chae. O'Brien, Andenon 

Chae. O'Brien, Andtnoo 

T. J. Craiio. Hartford City.. 
Chae. C. Dean. BhiBton 

W.C.K«s=r, Ft. Wayne,'..... 

DraeiB™.. Ft. Wayne 

Meya Bros. Co., Ft. W^ne. . . 

C. A. Hendenon. Anderaon. . . . 

ifMBlS.'SSti.:.:: 


23017 
23082 


Woodbun^i Standard Rbeu- 


230B2 


Madl»ii'< Remedy tor C™- 


13093 
230K 


HttbM 

K. Mlivan'l Funily Remedy 

Dr. Fredmdu' Stomach Aid. 

KS.?;Sr„H...: :: 


An alcobolie »lu^ oF oil of ausa- 
fraa and fhlorotorm. 
EnSrelyvwelable. 

^\gi^t a. a la«Uv. 


2321« 


Faiy'a Hi|B Remedy tor 


Widdell t WaterhouBC Indian- 


rti'^^S"'^^^'^ 




Dr. J. B. Kirkpatriek M«di- 




2327. 


Jno. A. Margan, Tipton 

Ho(v BroB., ShelbyviOe 

Ho<^ Bree.. ShelbyviUe 

WeU8-Vea«er Co., Lahyetle .... 


winteigreen and polaemim iodide. 


23277 


Dr. J. B, Kirkpat™* Medt- 


butter. 


23270 


Arabian ^Mific 


butler. . 






BhitJOD ^ k^. a^ ime aeetate 
An an^Kttic sohidwi of line aul- 
6'tob^SiSf^"'Ke 
and powdend cubeb bcrria. 
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T MEDICINEB. 



23803 

23807 
23808 



Tbargol Compouod . . , 



■nmt. Cu 

Ku^D CoiQp 

AlpenSsl 

Fluid En-Ser-Ol .... 

Birkoh Comp 

Diurhuisl Conliil . . . 



MoUwr'aRHiedy No.!... 
Aunt Mvya Remedy Ko. I 
SohniH'B Oennu Bitten. . 



MurOLoU 

Frjitouv, ;;::!; 

Boro-Lirtor 

Bromo Selt»r. . 



Mannlutun or RettUer. 



I.TerrcHwite. 

G. Beny, Rem Huite 

9. W. Weber. Indiuspalia. . . . 



M. C. Quigley, QreenGeld 

Oeo. Cook, Cmwlotdiville . . . 
A. K. Dtuf Co., IndiaispoLie . . 



A. K. DrggCo., Indiuapolie . . 

A. K. DrjgCo.. lod^Bpolia . 
A. K. Dtiig Co., iDdianepoliB. . 

A. K. Drag Co., InHiBnnnnlill 

A. K. Drug Co 

A. K. Dtat Co.. Im 

A. K. Drug Co.. Indi 



A. K. Drue Co.. Indiaupalie . . 
A. K. DrUE Co., Indiiuispolii. . 

A. K. DrdgCo., TndanftpoliB . 
T. W, 0"Hhtow. Bbominglon 
Oweni 1900. Bedford.. 



Bclil»pforDruRCo.,E»iiieville,. 
J. F. BonuD. Evumlle 

J.W. Loreni. BiinBviLk 

WythenbMh Chem. Co.. Evme- 
Bndley Bim., HuDtington 



7. H. QeriuR. Kokomo. 
F. H.Geihut,KokDiiia. 



An Bqueoua decoctian nf gGctun 
with polafleium iodide. 

poic eitruli wiUi pboeidume, 
lently crude lurpentine- 



Ad alcohoUc and natdr «tn 



Tbcae ubiele are ample iloi 
Coaaiat mtirely of juniper be 



of 



This preparation evktestly ii the 

BWkbwry Cordiil of Ihe N, F. 
Lesil. 

Ptsdiaily nhiakey Sitored witk 
Bewd tntter priDciplea. 

la ft Bimple solution of abo suiphbte 

Bod aadiuiD-fibcnol-auiphoutfl, 
Ad alcobobc boIdUod of potusium 



Illegal; 4l( 



pnctiully worthleee 
depeuda upon potbft- 



Bium iodide for 

tiBTe. 
A B(^tioD of eitnct of numatoa id 

coUodioD- 
Mdbnnded aa to opium. 

Muhrandsd in ngud to opium. 
Thyroid gluid preeent; pheoolph- 

Legal. 

1^ powdera are eedbtj powdera 
and the oil ia olivo ml. 

A miituro of 85% lurpentiDe aDd 

lb% DuwnCBuiD earbonale. 
Commerdal boric acid with a Hmall 

CoDtaiDa acetaolGd. ceSein and 
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lalB- 


Articfe. 




Ranukg. 




. 








CDrnSdvo 
OlMityCun 










AK-rlota Jo»jilb -ith aldun. 
CoDHt of cfiS^^S^rijiiiyBg Kid. 


^^^ 




24472 


G.8.B«ly,Fr«kiidP»A 


CodUin. cUomf™. 42 mhunu. 


244T4 


Bujol 


MHsuetCirte.Brookville... 


M. A. reporU Wl^^ ^bn- 
Duniini. cinchona, photphona ud 


244B8 


Cdomeoe 


T.J.C™in.H»rtJoiiiCity .. 


HK9 


CWul 


T.).C™in,HutfonJCity ... 


An^nlcohoETud wUw cilnct of 

An (nntmot amMining 23% nm- 
BW ^ffiXBtl of bMWH ud i»t»- 


34ilS 


Alcohol Hibit Cure 
E-lep^im 


SmtinfwnNoblBvilfe 

J. D. Birtlett, lAbyetto 

LongADomLilwion 

LoBg4D.™I*h«ion 


sifrar"'—' 


S»tinrnnDliidiu>l>c^ 


24710 


Cromiio 


Ed,F.Ell»ll.And™m 

M*7«r Bnu. Co.. AndaKin . , . . 


Bun^ nnuta of (HlMb <maiiln 
lun of oil of oub4 md oil of 






24718 
24765 


CnbudLiM 

Anodyne 


A^'.-t'?^^. 


248SB 
24M3 


te.t^Kffi^..: 


^3^tc™ipb.u 


25287 


^liSKii 


K^f« Dm 8to«. aunnniv 


L^ 












non ntoi nmUbODf > nuU 
i. digguHl by TCgttible eUnet- 












Wddy & Jump, NoblaiTiDe . . , , 


2M16 


HiJl*.CUKrh 


25820 


I^Ro-I*-OU Rmsiy 




A mbtun of cb>n«d, ndptaur ud 
tunic Did, logctbo' villi ( fatty 






A. G. Baldwin, NoblwiDe 


Salicylic add and >inc oudepnwit. 








Ambm. Ranedy 








Rnordn and meatliol prant. 
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SPIRIT OP CAMPHOR. 

Of the 43 samples of spirit of camphor examined, 16, or 37.2 
per cent., were helow the U, S, P. requirements in earaphor content. 
One sample contained but 28 per cent, of the required amount. 
One sample did not show the alcohol content as required by law. 

SPIRIT OF CAMPHOR-LBGAL. 



Uto- 




:r 


Rernubi. 






eg 00 

120.00 

ioo:S 

lM!tO 

ill 

II 

100.80 

55 00 
110.00 

s 

w.oo 
w.oo 

103.00 


































































1U71 

IS 

asao! 


tl^^\^^±— .:.::..::. 








Ubelod Dne-hiJt «*nd«d Btraglh. 












mat 


fk^^-i;^^^^—:::::::: 
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SPIRIT OP CAMPHOR— ILLEGAL. 



MuufactutB or Rctulv. 



Pa Cent. 
V. S. P. 



INKS 

mm 



SinyiHBm.. RinunDe... 
Wuiick Colcaiim. Winabw. . 
WillMd E. Dedmu. Win^x 
Ah. a. Ho(^ Induiimwl" . . 
Jog. A. Hod^ Indiuuiwlis. 

F. A. MhOk, IndUDipoUa . . 
Hue Drag Ston, IndiuipoL 
R. BloiUii. In^u^»lis — 
Cliv& EmmwA, Ibdiuupob 

G. C. Bhuib k Co.. Indiuuqi 

Portw 4 Co_ P«u 

C. W. Bdinfanvv. Fciu 

Jeoninp DfugCo., P«fu 

S. Porter. Pbcu 

F.B.MUII, Synxun. 

C. 0. HaUum, Indiu^iolis 



Bfllow aUndbrd 



itaodard in cunpbDr. 



CBmpbor.] 
anchor.' 
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SYRUP OP HYPOPHOePHITES. 



^rrup hypofihaaplutcB ooB^Lk QmnluD' 

C«np. aynip hntqihaapUM 

Comp. lynip brpc^iluvhlls. ^ 

Byrup hn>^ilui<ph^tv — ---.-- 

^nipureDlmji^)ho^ihita. 

Comp- Bynip hypr^jhaphitVB 

Syrup hyiwpboiphitca, limfl uA todi . 
Bynip liyp<qAfl<p hi ttB j bmntjc 



In this table the per cent. U. S. P. strength as indicated by the 
label was assumed to be one hundred when the formula was not 
(fiven and the label was not qualified. When the formula was stated 
the U. S. P. strength was calculated from it directly, and where 
no formula was given and the label was qualified in some manner, 
this column has been left blank. 

TINCTURE OF ARNICA-LEGAL. 



F. M. Edm, Dabiiey 

" ■ MiKllw, IndiiiiMiolB... 

"^--81016.?™ 

' inyer, Pnni . . . . 



iiaDnuBhin 
W. SdQkmiyi 



OF ARNICA— ILLEGAL. 



Ubo- 

"nT 


MmalKUirrao 


rReUilH. 




RcDuAi. 




W«liokCl)lB™.WBldoW, 












1.848 











*Tlus Binple bu b«o nudg with more dilute Hlcvbol tlma is requind ud ia conHqueall; ki 
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TINCTURE OP IODINE. 

Of the 22 samples of tincture of iodine examined, 9, or 40.9 per 
cent., were ill^al. The illegal samples were in every instance so 
classed because of the presence of a smaller quantity of iodine and 
potassium iodide than was required by the U, S. P. formula. 

TINCTUBE OF IODINE— LEGAL. 



Ubo- 




Gnmt 
lodidt ItoU. 


Pn Cent, of 
81««tli: 


!424« 


l::ls[zl:&li: 


s.m 

4,724 

i.m 


103 






10! 






























































8.284 














F IODINE— njJXlAL. 



Uha. 
retoiy 




Onms 


fa Cent, of 

'-its'' 


Remarke. 




Indi^noK. 


1.S84 
3.011 

.m 

4 S04 
1.732 

i.ais 


72.« 
H.7 

es4 
flg.a 


Lowb iodine wd potoeeiuin 

Low in iodine tnd potewum 
iodide. 

L<;^^odine; dightly low in 




Indiua li« 


24872 


a. W. Kemp. Ru«.ville 


25010 




Low ii W™); ^h% low in 

Lowbiodii^j^llylowin 
Sli«l.U,:to-ini«Une. . 






25ST0 


H. J. Huder. Indianifwlii 
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TOILET PKEPARATIONS. 

With the development of so-called prescription proprietary 
preparations chiefly designed for use in the toilet, more fraud is 
practiced than in any other branch of the pharmaceutical industry. 

A study of the manufacturer's claims for his preparations will 
:o:iviace the most skeptical of his ignorance of the science of medi- 
cine or of his desire to deceive the patient. A comparison of the 
price of the article with the value of the ingredients which com- 
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pose it shows the greedy desire of the compounder, under the dis- 
guise of honest medical practice, to burden the public with an ex- 
cessive bill for the cheapest and most common chemicals. Epsom 
salts, borax, table salt, sulphur, turpentine, cheap soap, baking 
soda, liyposulphite of soda, and alum, compounded with small 
([uauLities of disguising ingredients, sell for fifty cents an ounce by 
the use of the m^c of an attractive but uudescriptive name reiter- 
ated by persistent advertising until it gives the reader an unwar- 
rauted sense of value which makes of him a purchaser. The mann- 
iaetnrers have carefully, and in most eases, successfully avoided 
any violation of the Food and Drug Law in that the labels of the 
packages carry no statement as to composition and little ai^amemt 
for its worth. By the use of circulars and the coliunns of the daily 
press They do, however, without difficulty reach the notice of every- 
one wlio feels herself in need of skin food, complexion beautifier, 
hail- removers or blood remedies. The cost of living would be de- 
creased to a very considerable extent if the women, who are the 
chief purchasers of these goods, could be convinced of their worth- 
lessn(;88 and excessive cost. 
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TURPBNTINB. 



Ubo- 

nUory 




Renuki. 


»!» 




"s§E?-f Ss;,ssi,H jii"^- •^"* '^ 








MNC SULPHATE. 




WlwtCoUHted. 


RtmukB. 








____ 







PROSECUTIONS. 

Coiuplianee with law does not follow enactment of statuter? 
unless puitable machinery is provided for the enforcement of the 
laiv and a penalty imposed for its violation. In the operation of 
the food, drug and sanitarj' laws we find that the manufacturers 
and dealers throughout the State in general need no further cau- 
tion ihan a knowledge of the law to compel their prompt obedience. 
Occasional prose ciitions, however, have been and will continue to 
be brought. Most of the cases filed during the past year have been 
brought for the maintenance of unsanitary conditions; the sale of 
adulterated foods being practically negligible. 

But 78 cases were filed during the year, and in all but one ease 
the defendant was found guilty and fined, usually the minimum of 
ten dollars and costs. Twenty-four eases were brought because of 
the sale of dirty milk or cream ; 11 because of the exposuire of food 
not properly protected ; 5 for the maintenance of unsanitary con- 
ilitions in food establishments; one dair>'man was fined for selling 
watered milk ; 7 ice cream dealers were prosecuted for selling ice 
ci-eimi containing less than the required amount of butter fat. On<! 
grocer was prosecuted for the sale of storage eggs which were not 
properly marked ; another for the sale of oleomargarine for butter, 
and still another for the sale of misbranded cherry eider. 

But one druggist was fined during the year, and he for the 
sale of drugs below standard. 

A butcher was fined for feeding dead animals to hogs, and two 
coal dealers were fined for selling short weight coal. 



3vGooglc 



51 

PROSECUTIONS. 

Tahle Bhoteing Gluiracter and Number of Oaaes. 

Character. Numjier. 

Dirty milk and cream 24 

Alilk containing added walei* ^ 1 

Milk and cream below standard 3 

Exposed foods 11 

Maintaining tmsanitflry. conditions 5 

Ice cream below Btandard 7 

Short weight coal 2 

Misbranding soft drinks 1 

Storage eggs sot marked 1 

Selling oleomargarine for butter 1 

Misbranding temperance beer 10 

Misbranding beverage 3 

Misbranding 2 

Selling miabranded <flierry elder '. 1 

Selling drugs tielow standard 1 

Cider containing benzoate of soda ,. 4 

Feeding dead animals to hogs 1 

Total 78 
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REPORT OF SANITARY INSPECTIONS. 

Prior to the passage of the Sanitary Food Law in 1912, the food 
inspectors of the department had made a large number of reports 
showing the sanitary condition of food establishments, and, under 
the Pure Pood Law, reinforced by a rule of the State Board of 
Health requiring the protection of foodstuffs, had closed many un- 
sanitary places and secured for patrons decidedly better sanitary 
conditions. Witii the passage of the Sanitary Pood Law a means 
was provided by which the inspectors and local health officers 
could take direct action whenever places were not operated in a 
cleanly and sanitary manner. That the passage of this law was 
warranted, and indeed that it was an event worthy of record not 
only by the consuming public but by all manufacturers and dis- 
tributors, is shown by the continued improvement that has been 
made in the sanitary condition of all food-producing and distribu- 
ting establiahmenta 

During the year the inspectors visited 265 different cities and 
towns for the purpose of making sanitary inspections. The popula- 
tion of these cities aggregated 1,221,733, but since most of them 
contribute materially, and indeed furnish the bulk of the food sup- 
ply to country residents, it is probable that the inspectors covered 
in their work the distributir^ agencies of more than 95 per cent, 
of the State's population. 

Of the 12,245 inspections reported during the year, 434 places 
were classed aa in excellent condition. Seven thousand two hun- 
dred and seventy-seven places were in good condition, that is, they 
were stocked with clean goods and operated in a sanitary manner, 
and in general complied with the provisions of the law, but be- 
cause of minor defects they could hardly be rated as exceUent. 
Three thousand nine hundred and forty-two places were in fair 
condition, 527 were poor and 65 places were bad. Twenty-three of 
the 65 bad establishments were dairies, 5 were grocery stores, 2 
meat markets, 10 bakeries and confectioneries, 9 hotels and restau- 
rants, 9 slaughterhouses, one ice cream parlor, 3 poultry houses, 
2 canning factories and one fruit store. 

Of the 267 dairies visited, but one was in excellent condition. 
Porty-tJiree were rated as good, 115 as fair, 85 poor and 23 bad. 
The condition of dairies is not improving. The subject of a sani- 
tary milt supply is discussed at length on page 71 of this report. 

One hundred and fifty-eight of the 4,358 grocery stores were 
tated aa in excellent condition, 2,802 were good, 1,264 fair, 129 
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pooFj and but 5 bad. This is a satisfactory showing. A large num- 
ber of the places rated as fair will eventually be so improved that 
inspectors will list them in the class of good establishments, and it 
is to be hoped that the small number of poor and bad stores will 
be even lower than it is at present. 

One thousand one hundred and eight of the 1,711 meat markets 
v'isited were rated as in good condition while 34 were so superior 
as to be classed as excellent. Five hundred and seventeen estab- 
lishments wore rated fair, 50 poor and 2 bad. But few meat mar- 
kets have an unsanitary front shop. Most dealers understand the 
provisions of the cover-up clause of the law and keep no meats ex- 
posed save those in process of cuttii^ on the block. The unsatis- 
fat'tory conditions at meat markets are met with either in the cooler 
or in the ha<ik room. Too many coolers are infrequently clean and 
are either mouldy or covered with blood, rancid and dirty fats. 
Back rooms are too commonly used for the manufacture of sausage 
or for the rendering of lard and tallow, although they are not 
adapted for that purpose. The sewer facilities aire frequently lack- 
ing, light is poor and conditions generally are untidy. If meat 
dealers could understand that a clean back room is as essential to 
the conduct of a sanitary business as a clean front shop, fewer 
places would be listed in the fair and more in the good class. 

Drug stores, as usual, give the inspectors but little trouble. Of 
the 1,267 places visited, 123, or practically 10 per cent., were in 
excellent condition; 972 were in good condition; 158 were fair; but 
14 were poor, and none were classed as bad. 

Of the 1,813 bakeries and confectioneries visited, 74 were rated 
excellent, 1,107 good, 573 fair, 49 poor, and 10 bad. 

Thirty-nine of the 1,593 hotels and restaurants visited were in 
excellent condition; 730 were rated good, 727 fair, 88 poor, and 
nine bad. The hotels and restaurants vie with the dairies and 
slaughterhouses for the honors in the moat imsanitary classes. Im- 
provement is noted each year, but comes much more slowly than 
should be the ease. Since hotels and restaurants contribute more 
directly to the comfort of their patrons than grocery stores, meat 
markets and bakeshops, it is surprising that the conditions above 
referred to can exist. If diners were disposed to inquire into the 
mysteries of the kitchen rather than to be content with a clean 
tablecloth and fresh napkin, a large number of restaurants and 
dining rooms would be permanently closed for want of patronage. 

Of the 49 creameries visited none were in excellent condition. 
Twenty-six were rated as good, 16 fair, and 7 poor. 
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Forty of the 145 slaughterhouses visited were in good condition; 
73 were fair only, 23 poor, and 9 bad. When more than half of 
the slaughterhouses investigated are placed in the fair class, it is 
evident that further improvement is essential before these stablish- 
ments will be in a satisfactory condition. A more complete report 
of slaughterhouse conditions will be found on page 97 of this report. 

Two hundred and four canning factories were visited during 
the year. One plant was classed as in excellent condition; 67 were 
rated good, 109 fair, 25 poor and 2 bad. A complete report showing 
the conditions at each factory will be found on page 114. 

Other places visited were fiah markets, bottlii^ works, ice cream 
parlors, poultry houses, milk depots, fruit stores, ice and cold 
storage plants, breweries, saloons, etc. Like resfcamrants, ice cream 
parlors are not properly managed. But two of the 282 places vis- 
ited were rated as excellent; 85 were good, 182 were fair, 12 were 
poor, and one bad. 

Eighteen of the 19 ice and cold storage plants visited were in 
good condition. One plant was rated fair only. 

Of the 19 saloons inspected none were found in excellent con- 
dition. Two were rated good, and 17 fair. The practice of many 
saloons of placing a so-called free lunch at the disposal of their 
patrons and at the same time neglecting to protect the food so dis- 
played from flies, dust and dirt by suitable coverings, is not con- 
ducive to the operation of a sanitary establishment or compliance 
with the law. This condition is the more deplorable because of the 
practice of furnishing a single fork which is used by all patrons 
without discrimination, for conveying sauerkraut, beef, pickles and 
sausage to the mouth. The toilet conveniences universally found in 
saloons are in general filthy and a disgrace to the owner. If they 
must be maintained they should be kept clean, and there is no rea- 
son why they should not be built and maintained in as complete 
compliance with the sanitary food law as if they were connected 
with a hotel or restaurant. 
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COMPARATIVE STUDY OP SANITARY CONDITIONS 
IN 1907-1913. 

A eomparaitive study of the sanitary conditions of certain types 
of establislimeuta during the seven years the investigation service 
has been maintained n'arrants the optimistic assertion that we shall 
eventually find none but clean and sanitary shops in the' State. 
The dairy situation has not improved during these years ; indeed 
fewer places are rated as excellent, good and fair and far more 
as poor than was the case in 1907. This is perhaps due to the fact 
that the system of scoring is much more stringent now than then. 
In any event the situation ia one to be viewed with much concern 
by the dairy interests. 

It is worthy of comment that while but 30.9 per cent, of the 
grocery stores visited were rated as good at the beginning of the 
work, 64.2 per cent, were so rated in 1913. Dikring six years the 
improvement has progressed almost without a halt. A fewer num- 
ber of grocery stores were rated as fair, poor and bad than during 
any previous year. The same condition is true of the meat mar- 
kets. The percentage rated as good is about twice what it was in 
the beginning, and the number of places entitled to a fair, poor 
and bad grade is lower than in any other year. 

Drug store conditions are satisfactory. The percentage of 
places rat«d as excellent is higher than ever before, while the num- 
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ber of. places classed as fair, poor and bad is lower than iu any 
previous year. 

The improvement in hakeshops and confectioneries is equally 
marked. More places are good and fewer poor and bad tiian in 
other years. 

The improvement in hotels and restaurants is definite, though 
not so great during the first year of inspection work. In 1907 
34.8 per cent, of inspections warranted a rating of good ; this year 
45.8 per cent, were so rated. During the first year, 18 per cent, 
were rated as poor; this year 5.5 per cent- were so classed. 

This table is in itself a most emphatic and conclusive argument 
in favor of Uie continued rigid control of the sanitary conditions of 
all places where food is made or sold. 
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NOTICES OF CONDEMNATION. 

The use of the condemnation blank has been continued with 
most satisfactory results. During the year condemnation notices 
were issued against 679 places. In 657 cases the report was issued 
' because of the maintenance of unsanitary conditions. In 251 places 
the building was as well improperly constructed. 
A complete summary of all notices issued follows : 

NOTICES OF CONDEMNATIONS. 
Odtbir 1. W!t. It Odaber 1, 1913. 
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THE PHOSPHORIC ANHYDRIDE CONTENT OP SIMPLE 

AND COMPOUND SYRUP OF HYPOPHOSPHITES. 

H. B. BARNARD and W. D. McAbee, 

The attention of this department was recently directed to the 
great difficulty of holding all the ingredients of Syrup of Hypophos- 
phites, both simple and compound, in solution. The solution of the 
.various salts in water is easily accomplished, but the addition of the 
sugar precipitates a part, and if the product is immediately strained 
this precipitate is removed and the resulting solution is lower in 
strength than was originally intended. Upon inquiry, we found 
that several manufacturers had noted this fact and were somewhat 
in doubt as to the actual content of finished product, but bad as- 
sumed the loss to be immaterial. 

The first difficulty encountered in our investigation was the 
adoption or formation of a suitable method for the determination 
of tihe amount of phosphorus present. It was at once apparent 
that the great amount of organic matter must be destroyed by some 
means that would not interfere later in the phosphate precipitation, 
and for this reason the f.imple process of ashing was not applicable 
because all hypophosphites decompose at low heat into pjt^- 
phosphates with the evolution of hydrogen phosphide. This re- 
action is quite variable, and the remaining phosphorus can not be 
used as an index of the amount originally present. 

A search of the literature revealed the fact that while no method 
was recommended, the National Dispensatory states that the one 
of H. A. D. Jowett is "seemingly" accurate for the estimation of 
phosphorus in calcium hypophosphitCi Briefly this method con- 
sists in the liberation and oxidation of the hypophosphorus acid 
to phosphoric acid bj' means of bromine and the determination of 
the phosphorus anhydride in this condition. Any phosphites that 
might be present as impurities are removed by precipitation with 
lead acetate. We experimented with this method as outlined and 
obtained very satisfactory results on calcium, sodium and potas- 
sium hypophosphites alone and in the presence of ai large amount 
of sugar. In the course of our experiments we found that the lead 
acetate gave but a slight precipitate, even in a concentrated solu 
tion of a hypophosphite, and the per cent, of phosphites in the di 
lute syrup couJd be neglected. We also, for convenience, substi- 
tuted concentrated nitric acid for the bromine and evolved the fol- 
lowing method in detail : 

5—529 
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Determme the specifio gravity with a Westphal balance or 
pycnoineter. Weigh accurately two grams of the sample into a one 
hundred cubic centimeter beaker, add ten cubic centimeters concen- 
trated nitric acid and cautiously bring to boiling. A violent re- 
action occurs at this point and care must be taken to prevent loss 
through bumping and boiling. "When this violent reaction has 
ceased, add gradually forty cubic centimeters concentrated nitric 
acid and boil for five minutes. Nearly neutralize with ammonia, 
or, if not sufficient nitric acid remains to form the ammonium 
nitrate neceasM-y for the molybdate precipitation, make alkaline 
with ammonia and again make acid with nitric acid. Ammonium 
molybdate is then added, the precipitate dissolved in ammonia and 
the phoaphorufi precipitated with magnesium in the usual way. 

Having found a satisfactory method, the next step was to pro- 
cure samples, and in this we were somewhat surprised to learn that 
the two pharmaeopceial preparations comprised but a small part of 
the hypophosphite syrups on the market. The majority found by 
our inspectors were made from special formulas, and as the analysis 
of such samples would not aid materially in the determination of 
the -point in question, we were compelled to invest^ate fewer 
samples than we should have wished to do. While only six of the 
samples examined were labeled so that they were presumed, to be 
U- S. P. strength, two others, made from formulas that called for 
api)roximately the U. S. P. quantity, are comparable because of 
their nearly equivalent concentration. One sample examined 
claimed to be only ten per cent, of the phannaeopceial strength, and 
three others contained no label statement and were so qualified as 
to prevent their bing classed U. S. P. strength. The following 
table gives in detail the results of the analysis, together with the 
label statement: 
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In this table the per cent. U. S. P. strength as indicated by tlie 
label was assumed to be one hundred when the formula was not 
given and the label was not qualified. When the formula was 
stated the U. S. P. strength was oaleulated from it directly, and 
where no formula was given and the label was qualified in some 
manner, this column has been left blank. 

As may be readily seen from a glance at this table, only one 
sample, number four, contains the amount of phosphoric anhydride 
required by the Pharraacopceia. This sample was made from 
Churchill's formula, which differs from that of the Pharmacopoeia 
by increasing the quantity of the more soluble sodium salt and de- 
creasing the less soluble calcium hypophosphite. While the exces- 
sive strength of this sample may be explained in this manner, the 
fact remains that if a correction is made for the 2 per cent, im- 
purities in the ingredients, as allowed by the Pharmacop<£ia, 
sample number seven is very nearly legal and was made strictly 
according to the TJ. S. P. formula. The otbet samples dearly 
demonstrate that the hypophosphit* preparations now on the market 
are wofnlly below standard and more care must be usod in their 
manufacture than has been done heretofore. 

PATENT MEDICINE ETHICS. 
W. D. UcAbge. 

It is not the intention of this article to discuss the patent medi- 
cine traffic froni the standpoint of the ^norant dupes that con- 
sume them, but to apply the meaning of ethics to those concerned 
in their production and sale. Nor is it the intention to limit the 
meanli^ of ethics to that narrow though popular conception of 
certain rules and regulations laid down hy various associations 
for the guidance of their members. Written rules are not neces- 
sary for one who would be ethical, for ethics are fundamental 
principles of doing right, the basic principle of all law, and known 
to all, are applicable to producer, chemist, physician, newspaper, 
and in fact to aU trades, professions and callings. 

The producer is the prime instigator of patent medicine busi- 
ness, and therefore is the firet offender against this common law. 
Unquestionably shrewd, he observes a certain ailment that affects 
a great portion of the people around him and he is struck with the 
financial possibilities of anything that could be sold them. After 
a day of thougiit, a style of package is evolved, a catchy name 
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eoined and the plan of niairketing another patent is well under way. 
Why worry over the ingredients of the dope I There are hun- 
dreds of east-off 01' elieap, inefficient dni^ that will suJ^ce if prop- 
erly advertised. Under these conditions, salicylic acid will cure 
rheumatism; olive oil, gallstones; bromides, epilepsy, and all nerv- 
ousness- vanishes before the wonderful odor of ammonium valeri- 
anate. Shoi-tly after the iiHi>er.'! are iilled with allnring stories, 
which, though advertisements, are believed by most readers, of 
the wonderful discovery of Dr. Curem who has spent his lifetime 
in the study of rheumatism and after great toil and expense had 
perfected a formula that never fails, upon which many sufferers 
are induced to part with a hard-earned dollar for five cents' worth 
of salicylic acid, or sometimes only sugar. There are laws in this 
country which prohibit the sale of worthless minii^ stocks and the 
obtaining of money under various false pretenses, but are these 
defrauders any less guilty of violating the law of right action? 
Certainly not, but they continue their thieving (juaekery year after 
year without molestation. 

While these vendors of simple fakes violate the law of ethics 
in all their actions, yet there are others who, though no more guilty, 
are more vicious in their transgression, and not only rob, but slowly 
poison and sometimes kill their victims. Their audacity and utter 
disregard for ethics or the Golden Rule is best illustrated by their 
own statements. Imagine, if yon can, the sense of r^ht-doing the 
man has who sells sulphuric acid through the following: 

"T have a treatment for cancer that is astoundingly successful. 
I believe I should tell the people about it. 

"And I have a treatment that has been successful in several 
thousand cases to which I can refer you for your own satisfaction ; 
cases — some of them — of more than ordinary severity — involving 
vital organs — or affecting the parts of the body that cancer usually 
affects, viz., the tongue, lips, breast, face, etc. 

"My treatment is entirely harmless, as I administer it. 

"My treatment has been successful in so many cases — and is 
so absolutely harmless — as I administer it — that we all look for a 
happy result in every ease." 

And again, what is the moral status of the manufacturer of a 
nostrum which contains potassium iodide as its princip^ ingredient 
when he says: 

"Consumption conquered. A simple creation of nature — that 
will positively kill every tubercular germ, preserve the tissues, and 
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bring back to the full vigor of perfect health the worst possible 
cases. Cures every ease. Will positively cure every ease of con- 
somption or tuberculosis. ' ' 

Could there be more heinous violations of the law of moral 
sci^iee than these f 

The one causes excruciating and useless pain to the incurable 
sufferer from cancer, and the other stealthily shatters the digestive 
organs in the unfortunate consumptive, and thereby wrects the 
most essential process in the proper treatment of the disease. Chil- 
dren are protected in all States from injury and harm by adults. 
They must be so protected, for their sense of reason is not de- 
veloped J yet how like a child are those poor unfortunates who have 
lost all sense of reason through their ceasless agonies, and grasp 
at the proverbial straw in the form of some worthless nostrum. 

Violent and vicious as these violations are, yet they aippear less 
80 when compared with the sale of narcotics under the guise of 
cough and catarrh cures, A trivial cough and the uncomfortable 
feeling of catarrh are fertile ground for breeding the cocaine or 
morphine habit when advertisements of the dopeseller appear on 
every hand, -AH will admit that the insane, incurable "dope" 
fiends are worse than dead. Why then should their murderers be 
allowed to ply their nefarious trade in bold defiance of all laws, 
when they are no less guilty than the one who openly commits 
murder and is put to death as punishment! 

Crimes are seldom committed by one person alone, but usually 
with the aid of accomplices. Neither could any of these violations 
of the law of ethics do so to such a great extent without the aid of 
recommendations and newspapers. The last named are the worst 
offenders, for without their aid the whole fraudulent scheme would 
faiL It is, indeed, encouraging to see the number of newspapers 
that now refuse to print such advertisements since they have begun 
to realize how similarly guilty are their actions to those of the 
butler accomplice who leaves the door of his master's house un- 
locked that his robber partner may have easy access. The pub- 
lisher, however, is not the only accessory, for words of commenda- 
tion are neceasary to induce a widespread sale, and it is in this 
manner that some chemists are guilty of breaking the ethical law. 
We must admit that there are some who, through their greed for 
money, will sell their names and become accomplices in this dan- 
gerous trade by emphasizing and exaggerating the attributes of 
some trivial ingredient while completely ignoring the dangerous 
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ones, so that the unsuspecting and ignorant public is easily con- 
vinced. 

Thus it is that the manufaeturer, chemist, and newspaper who 
are associated in the patent medicine traffic are guilty of breaking 
the fundamental law of ethics in all degrees — from obtaining money 
under false pretenses to crimes worse than murder. The amount 
of moaey wasted, the suffering and the number of deaths which 
these nostrums have caused, both directly by the use of dangerous 
drugs and indirectly by keeping the sick from consulting qualified 
persons, is hard to imagine. The swindler breaks the law of moral 
science and is put in piiaon ; the murderer is put to death, but the 
patent medicine faker violates innumerable times these same laws 
which we call ethics and laughs at all forms of authority. 

THE TIN CbNTKNT OF CANNED PUMPKIN. 

B. B. BiSHdp. 

It has been known for some time that pumpkin packed in tin 
affects the tin plate more vigorously than almost any other canned 
food. . Such investigations of the solution of tin by canned goods 
as have been made by various investigators have in general shown 
that the tin content of the food progressively increased, and that 
the highest content is observed in the goods packed longest. In 
order to determine whether or not the action of canned pumpkin 
on the tin plate could be measured in terms proportional to the 
age of the pack, we have examined twenty cans, two series of ten 
cans each, the product of different factories. The cans of each 
series were packed at the same time, from the same stock and in 
the same kind of cans. The examinations were made at intervals 
of two weeks, using the following method : 

Two hundred grams of the sample were neutralized with 50 
grams of sodium carbonate. The sample was then ashed and ex- 
tracted with concentrated hydrochloric acid. The tin was pre- 
cipitated with hydrogen sulfid and the precipitate dissolved on the 
filter with ammonium sulfid. The tin was reprecipitated from this 
solution with concentrated hydrochloric acid, filtered and ashed. 
The resultant ash was covered with ammonium nitrate, re-ashed and 
weighed as tin oxide. 

The results of the analyses show no definite progressive solu- 
tion of the tin plate. In each case the lowest tin content noted was 
observed in the first samples. In the first series, the second lowest 
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content was noted in next to the last or ninth sample analyzed, 
while the highest tin content was observed in the eighth sample. 
In the second serial one of the highest tin contents was observed 
in the second sample, while the last sample showed a tin content 
but dightly higher than that' obtained on the first sample. In 
other words, the tin content was apparently in no wise influenced 
by the length of time the goods had remained in the can. 
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THE MILK SUPPLY. 

The first effort in the direction of pure food was made by healtli 
officers who wished to secure better milk, and by inspectors ap- 
pointed to assist them. They have been busy for many years and 
under laws that attempt to control the purily of milk by exacting 
a certain standard of butter-fat, scores of violations have been de- 
tected and punished, and from time to time there has been a de- 
cided improvement in the quality of the milk supply in every city. 

Some newly appointed inspector has been able to instill a whole- 
some fear into the heart of the milk dealer, but when his successor 
takes up the work a little less efficiently the original conditions 
again obtain. The improvement is never permanent. We shall 
always have to chase the cart of the milkman up alleys in early 
morning to get samples for the Babcock test for fat and the sul- 
phuric aeid t«st for formaldehyde, and we shall always find some 
man who is willing to run the gauntlet of inspectors in order to 
make a ten-gallon supply of milk meet the demands of a twelve- 
gallon route. 
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But after all the real test of the quality of milk ia not its per 
cent, of fat or solids, casein or sugar. A little wat«r reduces its 
food value, the removal of its cream maies the oatmeal and coffee 
less palatable, but aside from the petty thievery of the milkman 
that robs the pocketbook of the consumer no definite harm has been 
done him. The real danger in the milk supply is in the dirt in 
the bottom of the bottle ; the actual injury to the infant is caused 
by the bacteria which careless handling has allowed to reach the 
milk and breed countless millions of their kind. The pure milk 
problem ia a sanitary, not a chemical one. EflEeetive inspection 
must begin at the dairy door, not at the tail of the delivery wagon. 
And how can any city of over fifty thousand population hope to go 
tj> the dairy to determine whether or not the cows have been 
tested and found free from tuberculosis, to observe the care of the 
cows, the ability of the milkers to draw the milk without at the 
same time loading it with filth, the purity of the water used in 
washing utensils, the conveniences for this most important opera- 
tion and the thoroughness with which it is done, the temperature 
to whiefi the milk is cooled as soon as it is brought from the dairy 
to the milk room, the care with which it is held below the point at 
which bacterial growth takes place, the length of time it is in tran- 
sit between the farm and the kitchen door, the health of all the 
men through whose hands it passes, the scores of opportunities for 
the supply to be changed until as the unknown author of "Death 
in the Pot" said of the bread sold in London a hundred years ago, 
"it is no longer the staff of life, but a crutch to help us onward to 
the grave." At different times attempts have been made by various 
cities to regulate the sanitary character of milk by making bacterial 
counts, hut so far as I know none of these well-designed methods of 
work have been effective. The reason is plain. In the first place , 
it is a stupendous task to take the bacterial count of every can of 
milk ; it is utterly impossible to examine individual bottles. Even 
if it were possible, the most skilful worker cannot make a satis- 
factory count of the bacteria in a given sample in less than sev- 
eral hours. It is out of the question to hold up the delivery while 
the test is being made. Moreover, the bacterial count does not tell 
the real story of the dairy. The most unsanitary dairy will pro- 
duce milk that will give a low bacterial count if it is held at a 
temperature below 50 degrees P. until it is delivered, while the 
milk from the finest herd, produced in a model dairy, will show 
a count hj^h enou^ to warrant its condemnation if it has been 
allowed to reach a temperature at which growth proceeds. 



3vGooglc 



73 

The State through its health officers is frequently held respon- 
sible for the character of the milk supply. With its well-developed 
means for spreading the gospel of cleanliness it can do much in 
paving the way for the production of clean milk. It can give wide 
publicity to the close relation between infant mortality and the 
quality of their food. It can lay the facta before consumers, but 
it cannot, nor should it, assume the responsibility for the quality 
of milk produced in the thousands and thousands of dairies operat- 
ing within its territories. In Indiana there aire perhaps forty 
thousand dairymen who are serving their community, some of them 
only a sii^Ie family, many of them only through the butter they 
barter at the country grocery store or to the huckster who visits 
them each week. But all of them contribute their quota of dairy 
products. How can any state department hope to exercise even a 
supervisory control over such ai host? 

Dairy inspection should be a function of the local health de- 
partment, but More than that it should be the duty of the milk dis- 
stributor. Since a firm or person engaged in the business of dis 
tributing food must assume all the responsibility for the quality of 
that food, the milk dealer, whether his business be lai^e or small, 
for his own protection must know of the conditions at his produc- 
ing dairies. That means inspection independent of law enforce- 
ment and purely as a business proposition. Many cities are re- 
quiring that their milk supply be produced by tuberculin tested 
oows. It is a diffieult and expensive matter to enforce such an ordi- 
nance. The several states have from time to time passed laws pro- 
viding for the tuberculin testing of dairy animals, but all of such 
legislation has been only partially successful. The dairyman still 
maintains that if the State bills hia cow the Stat« should pay for 
it, ignoring utterly the fact that it is cheaper for him in the long 
run to have his cows destroyed than to continue them a constant 
source of infection in his herd. The State must take hold of tho 
problem of bovine tuberculosis and settle it, not as a dairy problem, 
but as a public health problem, and some day the health authorities 
will use their extraordinary power to eliminate bovine tuberculosis 
if before that time the dairy interests do not themselves eradicate it. 

In a recent attempt to collect all available data concerning the 
regulation of the milk supply by cities and towns of the State, the 
following letter of inquiry was addressed to the health officers of 
ninety of the largest cities and towns : 
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INQUIRIES RELATING TO MILK INSPE(7nON. 

1. Name of city or towD. 

2. Pcqnilatlon. 

S. Has your city a milk Inepector? 

4. If so. Is be affiliated witb tbe City Board of HealUi? 

5. Does he give his &itiit> time to the sapervision of the milk supply? 
U. Has your city a pure milk ordinauce? 

7. If so, kindly send a copy to th« State Food Commissioner. 

8. How many dalrym^i deliver milk in jour dty? 

it. How many milk stations deliver milk in your city? 

10. How many pasteurizing plants operate in your city? 

11. la milk shipped In by train or hauled in by wagon? 

12. Is an inspection of the dairy made t>efore permit is granted for the 
sale of milk? 

18. Is the tuberculin test made of milch cattle? 

14. At what t^nperature is the milk sunily delivered? 

15. Is the milk bottle used exclnstvely or do you allow milk to be sold 
In bulk? 

16. What provislcm, if any, Is made for the washing of milk bottles 
before they are retnrued to the dealer? 

IT. Do dairymMt selling milk, also sell cream? 

18. la your Department equipped with apparatus necessary for the 
testing of milk and cream? 

\!t. If not, what means, if any, do yon use to determine the quality of 
your milk and crenm supply? 

20. In the e\'eut of the eu\e of skimmed, watered or dirty milk, is it 
the practice of your poJlce or health officials to prosecute nil such dealers? 

21. Are you in favor of a uniform milk ordinance? 

22. Are you in favor of requiring the tuberculin test? 

23. Are you la favor of an inspection of dairies prior to the Issuing 
of licenses to sell milk? 

24. Are you In favor of requiring all dairymen to comply with tbe 
rules and regulations set out for the sanitation of dairies and the sale of 
mlik and cream aw>roved by the State Dairymen's Association and proi 
mulgated by the State Board of Health? 

25. Is your Infantile mortality In any way InBuenced by the milk 
supply of your eitB'? 

30. Con our Department be of service to yon in improving the quality 
of your milk suM>ly? 

Many of the health officers addressed were proin.pt in returning 
the data desired, others did not do bo until aft«r more urging than 
should have been necessary to aroiise their interest in the subject 
and an appreciation of their obligation as deputy health and food 
officials to an official inquiry. It is worthy of comment that we 
were able to secure absolutely no information concerning the milk 
inspection service at Indianapolis, the largest city of the State and 
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the city which should he most adequately protected, nor from nine- 
teen other cities and towns. 

But seventeen cities have a pure milk ordinance. A number of 
these ordinances are the uniform law su^ested several years ago 
by the State Board of Health. The drafting of others was evi- 
dently left to local officials who were not familiar with the successes 
and failures of other cities in regulating the quality of milk and 
who therefore drafted unieasouable or weak ordinances. 

Fort "Wayne b the only city in the State in which the tuberculin 
test is made a prerequisite to the licensing of a dairy and the sale 
of milk. In nine other cities it is made occasionally, that is, on 
complaint or in suspicious ci^es. The value of the tuberculin test 
is demonstrated by the following tafcle showing results of the work 
in the city of Port "Wayne : 

Table Showing NumJ>er of Reaclitrs in Ten Rerils that Were Supplying 
Milk in the City or Fort Wav'n^. 

No. 1 Herd, oomprlaing 35 nnimuls, relictora, 25% 

No. 2 Herd, cmnrrlBf'ig ]8 animalft, 12 reactors, 60% 

Ko. 3 Herd, comprising 29 animals, 21 reactors, 72% 

No. 4 Herd, cflmprlslnj; 19 animals, 14 reactors, 73% 

No. 5 Herd, comprising 21 animals, 13 reactors, (il% 

No. 6 Herd, pomprtslng 8 animals, 5 reactors. 62% 

Ko. 7 Herd, comprising 19 animals, 9 reactors, 47% 

No. 8 Herd, comprising 11 animals, 8 reactors, 72% 

No. 9 Herd, comprising 64 animals, 16 reactors^ 25% 

No. 10 Herd, comprising 58 animals, D reactors, 15% 

•No. II Herd, CMupriaIng 12 animals, 12 reactors, 100% 

In 1909-1910 l,fiOO dairy cattle were tested for tuberculosis by 
the Port Wayne Board of Health. These cattle made up 120 herds. 

In 22 herds, comprising 49.3 cattle, 149 were reactors. 

In 10 herds, comprising 294 cattle, 128 were reactors. 

In 22 herds, 30 per cent, were reactors. 

In 10 herds, 42 per cent, were reactors. 

In 1 herd, 100 per cent, were reactors. 

All reactore were slaughtered under United States or municipal 
supervision and lesions were found in all but two. Brains and 
bones were not examined. 

But eleven cities reporting have local milk inspectors, men paid 
to supervise the sanitary conditions of dairies and the sale of milk. 
In three other cities the health officer gives part of his time to the 
inspection of dairies. 

•No. 11, Cgunty Poor Farm. 
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Paateurizing plants are now in use in a number of the lai^r 
cities. Where such plants are properly operated it is generally held 
that they furnish the most satisfactory means for preventing the 
sale of impure milk. 

The t«mperatiire at which milk is delivered varies greatly. In 
sixteen cities, chiefly the larger towns of the State, milk is required 
to be delivered at a temperature betwn fifty and sixty degrees P. 
The smaller cities do not attempt t« regulate the temperature, and 
in fact but littlo attention is given to this important requirement 
in any city in the State. Both bottle and hulk milk is sold, al- 
though the practice in the larger cities is to sell bottled milk only. 
In such cities milk may be delivered in bulk to hotels and restau- 
rants. Some cities requii'e that skim milk be plainly labeled as to 
its character. 

But three cities require by ordinance the washing of milk bottles 
before they are returned to the dealer. In twenty other towns the 
dealer requires that bottles be washed before being returned. The 
other cities of the State inade no attempt to regulate the return 
of unclean bottles. 

In fif{«en cities a small laboratory equipped with the necessary 
apparatus is maintained for the testing of milk and cream. All 
other cities depend upon the laboratories of the State Board of 
Health or determine quality solely by the appearance and taste 
of the mOk, a palpably useless elfort. 

Twenty-seven cities enforce their ordinances or the state law 
by prosecuting offenders. A few other cities prosecute only on 
scond offense. Several cities report but indifferent success in 
handling milk cases. 

But one health officer expresses himself as not in favor of a 
uniform ordinance, two do not believe in the tuberculin test, and 
three others have some doubts as to ita necessity. 

Every health officer expressed himself as favoring dairy in- 
spection prior to the issuing of licenses and of requiring all dairy- 
men to comply with the rules and regulations set out for the sani- 
tation of dairies and the sale of milk and cream as appr(ived by 
the State Dairymen's Association and promulgated by the Indiana 
State Board of Health. 

To the inquiry, "Is infant mortality in any way influenced by 
the quality of the milk supply t" the health officers of the smaller 
cities in most instances answered "No." The health officers of 
Port Wayne, Terre Haute, South Bend, Gary and other lai^r 
towns answered "Yes." 
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Dr. E. A. Cnill, Secretary of the Department of Public Health, 
and health officer of Port Wayne, submitted in supjiort ot his an- 
swer to this question the followii^ graphic chart : 
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Chart chowlng dcor«ase In deaths fron 

DIMOOitnAL DinASBS OF BJSIES. 

- Vnd«r 2 /ear* of af*.- 

1'he suiniuary of the data at hand concerning the milk supply 
of the cities and towns of Indiana is not reassuring. The indiffer- 
ence displayed by city officials in neglecting to provide suitable 
ordinances and pay for the necessary inspection, is to be regarded 
the more since it has been demonstrated possible in a few towns 
in the State to improve the milk supply, eradicate bovine tubercu- 
losis and reduce infant mortality by suitable requirements. In 
many cities the unsatisfactory condition of the milk supply is 
directly attributable to the opposition of dairymen to any effort 
directed toward the improvement of their herd or dairy. This 
opposition, prompted in every instance by selfish motives, is never- 
theless sometimes successful because of the fear on the part of con- 
sumers that a better dairy control will mean higher priced milk. 
Without doubt there is still a feeling on the part of the producer 
that the public will not pay a better price for clean milk than it 
will pay for dirty and unwholesome milk. The price of flour has 
varied with its bread-making qualities; the cost of meat depends 
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on the cut ; the character of the fruit fixes its market value ; but tho 
price of milk is arbitrarily set hy custom and is dependent on no 
standard of composition, excellency or purity. Milk is milk, and 
whether it is produced in accordance with the best principles of 
dairy practice or drawn from poorly nouirished, diseased cows, 
stabled in filthy bams, the customer has cared little so long as he 
gets cream for his coffee and a white fluid for his children. This 
lack of concern on the part of the consumer has made it possible 
for the dairymen with slovenly habits and a poor equipment to 
compete with the man who is trying to produce a high-grade railk, 
and as a result the price of milk has been fixed close to the cost of 
production under the most unsanitary conditions. 

It is difficult indeed to determine the best methods for the con- 
trol of the milk supply. The State Board of Health cannot and 
will not attempt to solve the problem. It will assist in the pas- 
sage of model ordinances, in the education of milk inspectors, in 
the carrying on of the work of local health officials and, within 
reason, by analyzing samples of milk submitted to its laboratories. 
But pure mUk is largely a loeal issue and must be settled locally. 
If it c^mnot be done 1^ local health officers it is to be hoped that it 
will be done by the dairy interests themselves. And the develop- 
ment of the bnsinesH of dairying leads us to believe that quite as 
much improvement will come from within as can be required from 
without. So long as the business of dairying is but an adjunct to 
general farming, the herd will be neglected and the dairy equip- 
ment inadequate, but when the dairyman gives his entire time to 
the production and sale of milk he is quick to respond to the de- 
mand of his patrons that his product be above suspicion. 

THE PERCENTAGE COMPOSITION OP CANNED PUMPKIN. 

H. E. BlSHOF^ 

The investigation indicated by the above title was su^ested by 
the appearance of different brands of commercially canned pumpkin 
when opened for inspection. 

The work as originally planned only intended to do with the 
tin content of the packed product, but upon opening the cans the 
contents showed so great a variation in quantity, consistency and 
texture of the pack, and in color, that it was deemed advisable to 
make a complete analysis of the goods. 
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Pumpkins have usually been grown in the cornfield as a forage 
crop, but under the conditions there existing they ripened unevenly, 
thus making them iiusuited for canning stock. The better method 
for a more satisfactory yield and a far more uniform qnality is to 
grow them in an open field as a special crop. The pumpkins used 
for canning should be of a hard, sweet variety, evenly ripened. 
The meat should be of a i^ood texture, golden yellow but not watery. 

In the canning process the pumpkins are selected, stemmed and 
well washed to remove any adherent dirt. Th^ are cut into large 
pieces either by knives or roller discs. These pieces are given a 
good washing in a heavy squirrel cage, the chief object being to 
remove the loose fiber and tlie seeds adhering thereto. The pump- 
kin is then transferred to large iron crates which in turn are placed 
in large retorts and then cooked for about 20 minutes at about 
240° F., or until the pumpkin softens; it is next passed through a 
cyclone, which removes the hard part of the skin and the tough 
fiber. The pulp proper is cooked very little if it is of good con- 
sistency, but if it is light or thin it is evaporated to the desired 
body. It is filled into cans while hot, sealed at once and processed 
at 250° V. for 90 minutes. 

A. W. Bitting' has suggested that a good ean of pumpkin when 
opened should be filled within one-half inch of the top, should be 
fiairly heavy, smooth, evenly screened, free from fiber and of uni- 
form color. H. "W. Wiley- has given the following chemical factors 
for pumpMn: 
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The samples examined were purchased in the open market by 
the inspectors for the Indiana State Laboratory of Hygiene. They 
were of different brands and from widely different localities. The 
cans were of the usulai NOi 3 variety. Some were the old style 
soldered can and others were of the sanitary type. None were 
lacquered. In all, twenty (20) samples were examined. The re- 
sults were calculated to the original basis. 

The content of the cans varied from 30.8 to 37.4 ounces, with 
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an average of 3t.23 ounces, while the total solids showed a maxi- 
mum of 12.02 per cent, and a minimum of 5.453 per cent., averag- 
ing 7.729 per cent. 

The food constituents were distributed as follows: Prot«ids, 
from .438 to 1.254 per cent., with an average of ,824 per cent.; 
ether extract, .019 to .50S per cent., average .206 per cent ; starch, 
.262 to 4.23 per cent., average 1.103 per cent. ; and sugars ag dex- 
trose, .22 to 5.74 per cent., average 2,37 per cent. The ash content 
followed the total solids and varied from .431 to ,828 per cent., 
with an average of .568 per cent. The high ash content was not 
always associated with the high total solids, however, as the sample 
showing 12.02 per cent, total solids had an ash content of .578 per 
cent, while the masimnm ash, .828 per cent., was given by a sample 
vrith 8.607 per cent, solids. Again, another sample, with ILBO-"} 
per cent, solids, gave an aeh content of .818 per cent. The ash in- 
soluble in water varied from .141 to ,427 per cent., with an average 
of ,217 per cent., and the alkalinity of the ash required ,184 to 
.654 c c. of N/10 II 01 for neutralization of one gram of the sample. 
The water soluble alkalinity varying from ,098 to .467 cc. N/10 
HCI, with an average of .323 cc. The crude fiber content was 
rather lower than one wouhl expect. The maximum was 2.43 per 
cent., minimum .73 per cent., and the average 1.31 per cent. Citric 
acid was determined by the barium acetate method, which gave, 
maximum .439 per cent., minimum .088 per cent., and average 
.219 per cent. The aridity of the pumpkin when opened gave, per 
gram sample, a maximum of 2.40, minimum .20, and average .56 cc. 
N/10 NaOH. The volatile acids were determined, but the quantity 
was very small, varying from .01 cc. to .09 ce., with an average of 
.03 cc. N/10 NaOH. The tin content varied from no tin present 
to a maximum of 3.'>5 mq. per kilo. The average was 153 rag., 
which is a little more than one-half the amount allowed by the 
Federal Department. In only two cases did the tin content exceed 
the 300 mg. limit, and then only by 27 and 55 rag. per kilo. 

The foregoing figures seem to indicate that there is a great 
difference in the composition of the pumpkin canned and in the 
methods of canning, thereby affecting the value of the finished 
product. 

It would be a mattei- of interest to study the soil and clinm.tic 
conditions where the different samples were produced and ascer- 
tain to what extent these factors entered into the variations noted. 
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ANALYSES SHOWING THE COMPOSITION OP THE DIP- 

PERENT GRADES OP COMMERCIAL PACK PEAS. 

John C. Diqgs. 

Knowle%e that the maturity of the pea is an important factor 
in its composition led. to an investigation of the different grades 
of canned peas put out by an Indiana packing concern. Work on 
peas for the major part has been eondneted by chemists who ob- 
tained their samples from the open market. The non-unifomiity of 
methods used in grading and packing seriously interfered with amy 
careful work in determining the exact effect of size and age upon 
the composition of the pea. Data at hand gives information re- 
garding the composition as to tlie size of the canned pea. None, 
however, is available shewing changes in composition tliat may re- 
sult with the maturing of the pea. A noticeable fact shown by 
the work of chemists is the utter unreliability of the label as a 
guide to the composition of the product. This work may, in a 
measure, assist in 'the establishment of standards of composition 
for eaeli of the grades of canned peas. 

The work of McElroy and Biglow' of some twenty years ago 
gives us some analyses made of a large number of samples, of both 
American and foreign origin. No information is given as to sys- 
tem of grading as to maturity — if any system did exist. Dubois^ 
in 1910 made the analyses of more than one hundred samples of 
canned peas. He draws conclusions regarding composition as to 
size, but has no data for determining the effect of age upon com- 
position. Street' the same year published results of one hundred 
eleven samples, but, without the history of the samples and method 
used in grading and sizing, based all tabulations on label statements. 

Different systems of sizing and grading employed in various 
plants and the overlapping of one grade into the next tend to re- 
duce the results of different grades to an average rather than dif- 
ferentiate between them. Since the samples were raised in different 
parts of the country, the matter of soil, rainfall and climate would 
be interfering factors. 

Consequently, it was thought that if the common analytical 
factors were determined on the product put out by a single plant 
where uniform methods were used in sizing and grading, where the 
same variety of peas were packed, and one system used in packii^ 

'U, S. Dept, of AericuLhiiv, Bu. at Chem.. Bui. 13. 
>U, S. Dept. ot AgrimiltuTe. Bd. of Chem,, Cir, M. 
■Ccaui. Agr. E^. Stotioo Report, 1910; 0.8. Dopt. o( Agriculture, Bu. ol Chem., Bui. 137. 
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and proee^ing, there might prove to be a definite relation l>etween 
the composition and the grade of the pea. While it has been shown* 
that the ratios existing between the organic plant constituents are 
different for different sizes of peas, no literature has been published 
showing the relations existing amonp the various inorganic plant 
factors for these samples. In view of this fact analyses were made 
showing the calcinim, magnesium and phosphoric acid content of 
each grade of pea. A table has been calculated showing, to some 
degree, the composition of the ash of each grade. 

In undertaking this work, eleven samples of canned peas were 
obtained from a local packing concern, ten of these representing 
three brands and several grades of each brand and the eleventh 
being a sample of so-called "soaked peas," 

THE PACKINO PROCESS. 

The peas used in this pack were grown in central Indiana within , 
a radius of ten miles of the packing plant. The soil in this section 
is uniform, consequently that factor does not influence any particu- 
lar grade. The season of packing usually extends from June 10th 
to July 15th. 

The peas are mowed, loaded on wagons and hauled to the vining 
and threshing machines. The hulled peas are passed through a, 
Hcjuirrel cage washer into a grading tank of dilute briue {1.07 
gravity). The younger peas float in this solution and are removed 
by an elevator to a bin for subsequent grading as to size. This 
quality of pea is used for the Polk's Best Brand. The peas which 
have sunk to the bottom arc carried by an elevator into a strong 
brine grading tank (1.11 gravity). This brii^s about another 
grading, some floating and some going to the bottom. Those floal> 
ing arc made into the Greenwood Brand, those sinking, the harder 
and the more mature peas, into the May Day. 

Each of these three classes of peas is made up of large and 
small sizes. It is desirable that the peas of a can be of uniform 
size. In factory practice each class is separated into five sizes. Be- 
ginning with the largest and going to the smallest, the names 
assigned to these five sizes are Marrowfat. Early June, Sifted 
June, Extrai Sifted June and Petit Pois, These trade names apply 
only to the size of the pea and have nothing to do with the season 
of packing. Tho grading is accomplished by means of perforated 
cylinders through which the peas pass. 
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After proper sizing the peaa are blanched. The blancher is a 
continuous washer in which the pens are held in hot water for a 
certain period. In blanching two results are accomplished: (1) 
the outside mucous coat is removed from the pea and with it some 
of the green coloring matter so that the liquor of the can may be 
clear; (2) water is forced into the pea so that it may be tender. 
The time for bljinching depends entirely upon the maturity of 
the pea. Blanching is not done "by rule of thumb," but by com- 
petent workmen who very carefully determine when the peas 
have taken up the right amount of water, the right amoimt of 
color has been removed, etc. In general the time varies from two 
to five minutes. 

From the blanchers the peas go to the filling machines. These 
put a certain weight of peas, vairying according to size and quality, 
into the can and add the liquor, a salt-sugar solution {24 pounds 
of salt and 24 pounds of sugar to 500 gallons water) su£Scient to 
fill the can. The lid is put on, sealed and the cans sent to the re- 
torts for processing, where they ■are heated at 240° Fahrenheit for 
30 minutes. 

PHYSICAL EXAMINATION. 

The contents of each can was poured upon a sieve of i inch 
wire mesh and allowed to drain for one minute. The greatest 
total weight {Table 1) was 612 grams in the sample of "Soaked 
Peas." The maximum total of the fresh peas Was 598 grams and 
the minimum 581 grams. The maximum weight of drained peas 
was 421 grams. This sample, 7247 B, undoubtedly had an excess 
of peas as would be indicated by the condition of the sample, "Peas 
all broken, " " Liquor very turbid. ' ' The minimum of drained peas 
was 322 grams. This can had an excess of liquor. As a rule the 
small grades of peas were accompanied by the larger per cent of 
liquor. 

The appearance of the drained peas and liquor was quite 
variable. We would have expected the smaller and better grades 
of peas to have been less broken, since they required less blanch- 
ing. This, however, was not always the case. The liquor of the 
more mia>ture peas showed a greater tendency to be turbid, due to 
the longer time required for blanching and the greater tendency 
of these peas to swell and burst. 

In a general way the ^avity of the drained peas was practically 
the same as that of the fresh peas used in each brand. Samples 
7254 B and 7246 B were exceptions to thb rule. The gravity of 
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the liquors was pracficaliy the same for all, the sampleB 7248 B 
and 7250 B having the minimum, gravity. The salt and sugar con- 
tent of these samples helps explain this discrepajicy. 

PERCBNTAOE COMPlWITION. 

The chemical analyses were made on the liquor and drained 
peas independently. Considerable difficulty was encoimtered in 
working on the liquor. Owing to the fact that it would quickly 
ferment, it was necessary to evaporate it to dryness in order that 
a number of samples might be run simultaneouely. However, the 
sajnples assumed a dark color upon drying, especially those in 
which the starch content was low. The dried substfLOce proved to 
be hygroscopic and caused trouble in weighing. All of this would 
indicate that when time permitted, it would be advisable to de- 
termine the liquors without drying, which, of course, means Uiat 
the sample must (o a certain extent be handled individually. In 
many eases, on account of the small amount of liquor obtained, it 
was impossible to make all of the desired determinations and to 
check some inconsistent results. In general the methods of analy- 
sis used were those of Bulletin 107, Bureau of Chemistry. In 
order to run a number of samples sinuiltaneously, it was necessary 
to dry a large qu^antity of the drained peas and pulverize the dry 
sample until all would pass through a forty mesh sieve. From this 
dried material the samples for subsequent determinations were 
weighed out. 

Tables (Nos. 3 and 4 A and B^ have been prepared showing 
the x)|erGentage composition of the drained peas and liquors on 
both the original and water-free basis. The composition on a water- 
free basis in a measure eliminates the abnormal figures that may 
result from varying amounts of liquor added. A table (2) has 
been calculated on the basis of the peas and liquor as they occur 
in the can. This table has also been reduced to a water-free basis. 

The compositions of the different samples vary quite as much 
as do the analyses made by Street and Dubois. However, aU de- 
terminations come within the limits found by these authors. 

According to the informataon given at the factory the salt- 
sugar solution used in all grades was 24 pounds sugar and 24 
pounds salt to 500 gidlons of water. This would mean that the 
liquor contained .57 per cent, each of salt and sugar. This figure 
is hard to reconcile with the percentage of salt and sugar found 
in the pea liquor and canned peas. The maximum percentage 
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of salt found in the liquor was .79 per cent, in sample 7247 B, The 
drained peas taken from the same pan showed .52 per cent, of 
salt, a figure by no means the highest in this table. The sampleti 
of liquor having the minimum salt content were 7248 B and 7250 B, 
each of which had .54 per cent. The drained peas from these cans 
had .32 per cent, and .23 per cent, respectively, these figures be- 
ing the smallest in the table. This would indicate a difference iit 
the stretch of the salt solutions used. This assists in explain- 
ing the low gravity of the liquor of these samples. 

The highest si]^ar content of the liquor was in sample 7249 B, 
being 3.11 per cent. The corresponding sample of drained pees 
had 1.33 per cent, sugar, one of the highest of this table. The mini- 
mum sugar content was in liquor sample 7248 B where it was .77 
per cent. The corresponding drained peas sample had .66 per cent., 
the minimulm of that table. Sample 7248 B especially seems to 
be deficient in these added constituents. We have no explanation 
of this save that the liquor is probably not made up aerfording to 
formula. It has been suggested that selective absorption may 
play a part in determining the location of the salt and sugar added. 
This, however, is a field for further study. 

Li(]uors 7246, 47, 49 and 56 have very high starch content. 
These same liquors have the highest proteid content of the table. 
This is in a measure explained by Table I, which shows all of these 
liquors to be "verj' turbid." The peas have been overblanehed 
or overprocessed and have burst, allowing the solids, including 
starch and insoluble proteid, to become mixed with the liquor. It 
is also interesting to note that the gravities of these solutions have 
been increased to the highest of the table. The other factors of 
these tables vary so greatly that no fair conclusion can be drawn. 

Table 5 shows the average composition according to the ma- 
turity of the pea. The Polk's Best Brand was made from thi' 
tender and more succulent peas — peas which have a gravity of 
less than 1.07; the flroenwood was made from the fresh peas 
harder than the Polk's Best Grade and having a gravity between 
1.07 and 1.11, and the May Day from peas w'hieh sank in a 1.11 
gravity brine. By means of this table (drained peas, original basis) 
we see the watei' decrease from 81.37 per cent, in the Polk's Best to 
73.92 per cent, in the May Day, the oldest peas. On account 
of the varying factor of water content no conclusion regarding 
other constituents from this table can be drawn. 

According to the water-free basis calculations of the drained 
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peas, the crude fibre decreased with the age of the peai, changing 
from 10.25 per cent, in the youngest to T.lf) per cent, in the ma- 
ture peas. The fact is borne out by Street, wlio saya, "The crude 
fibre of the inunature pea, in which the meaty portion had just 
begun to develop, is usually higher than in the more mature."" 
Protein decreases slightly, 22.31 to 21.74 per cent., as the pea be- 
comes older. The crude starch increases from 41.05 to 53.57 per 
cent. 

The figures for the sugar content of these brands call for an 
explanation. Bitting" gives the average sugar content of fresh 
peas as follows: 

Origui4l Wat*rjree 
Grada. E^is. Baaia. 

First, corresponds to Polk's Best 88 4.51 

Second, corresponda to Greenwood Tl ,3.26 

Third, corresponds to May Day 55 2.10 

These figures indicate that the sugar which forms in the pea 
during the early stage of growth does not keep pace with the other 
constituents as the pea matures. It has been sug^sted that the 
viariation of sugar content of the drained peas was due to the sugar 
content of the liquor. 

There are two points that lead us to believe this is not the case. 
First, the liquor of the sample 7249 B is abnormally high in sugar, 
but the drained peas of this can show only a normal amount of 
sugar. Secondly, the Polk's Best Brand would before processing 
have tht highest water content and would absorb a smaller amount 
of liquor upon processing. Therefore, unless selective absorption 
comes into play, the conditions cannot be laid to the composition 
of the liquor. The salt free ash is slightly higher in the youngest 
pea. 

Upon comparing the analysis of the sample of "Soaked Peas" 
with the above averages, it is found that it agrees quite closely with 
the May Day grade. The reason for this is quite apparent, for as 
fiar as maturity is concerned these- grades lie very close together. 

Table 6 shows the maximum salt-free ash content of 2.66 per 
cent, and the minimum of 2.05 per cent., with an average of 2.38 
per cent. The alkalinity of the ash varies from 2.5 to 2.1 cc. N/10 
HCi per gram dry sample. The phosphoric acid remains fairly 
constant, averaging 25.3 per cent, of the total ash. The CaO 
varies from 5.7 per cent, to throe times that amount. The MgO 

'Lacoeiiata. 

•U. S. Dept. or Acrioulture. Bu. oC Chem., Bui. 135. 
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rai^fes from 4.0 per cent, to 9.8 per cent, of the total ash. There 
seems to be no relation between the ash or any of its constituents 
and the maturity of the pea. 

SUMMARY. 

The investigation has shown that in a pack of pe>as put up by 
a single concern where the conditions are as nearly uniform as it 
is possible to make them in factory work, great variation of results 
in indi\-idaal samples is found. A large number of samples are 
desirable for conclusive results. 

There is considerable variation in the proportion of liquor and 
peas in the different grades of the product. The composition of 
the liquor of the canned pea is laj^ely determined by the blanching 
and processing, and as the more mature peas require a longer 
period, we may expect to find this grade with turbid liquors of 
high starch and proteid content 

The young immature drained peas contain 18 per cent, more 
water than the oldest grade. 

The crude fiber decreases from 10.25 to 7.15 per cent, on the 
drained peaS, water-free basis. 

The per cent, of sugar seems to decrease with maturity. The 
reason is not apparent and should be a field for further study. 

The part played by selective absorption in determining the 
location of added constituents is one requiring further study. The 
change in ash is very slight. The composition of the ash seems to 
remain the same throughout the growth of the pea. 

Credit for much of the analytical work is due C. F, Coffin, Jr. 
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SOME ABNORMAL FACTORS OF SO-CALLED FARMERS' 

CIDER VINEGARS. 

John C. Dieas. 

Cask fermentation of fruit juices for the production of vinegar 
was the only method known until recent years. This method as 
a means of producing vinegar commercially has many disad- 
vantages. First among these is the length of time required for 
complete fermentation. This length of time adds to the danger 
of contaminatiou by undesirable yeast and bacterial growths. One 
of the chief advantages, however, is the excellent bouquet, which is 
seldom obtained by the genetator or quick process. Another ad- 
vantage is the possibility for the farmer or small manufacturer to 
use this method in the production of vinegar from apple cider. 
He would not be able to manipulate the generator process with 
all its demands of constant scientific watch and control. The very 
frequent failure to produce a standard eider vinegar from an 
apple eider by means of cask fermentation as practiced by the 
farmers of our State led to an investigation of some vinegars pro- 
duced by this method. 

It is a common practice for the farmer to press cider from his 
apples, allow the barreled cider to lie in his orchard until fermen- 
tation has progressed to a certain extent, and later to store it in 
his cellar. His chief guides a« to the completion of the process are 
taste, odor and appearance. At the end of one or two years he 
frequeAly finds that he has a product imfit for table use and one 
that he cannot put upon the market as a legal cider vinegiar. 
Foreign groivths may have developed, giving an undesirable odor 
and taste. Insufficient fermentation may have taken place, leav- 
ing part of the sugar unchanged, and in some cases a further 
fermentation may have oxidized part of the acetic acid. It was 
the purpose therefore, to study the product so produced with a 
view of assisting him in manufacturing a better article. It is the 
intention of this paper to give the analyses and explain if possible 
the oause of the abnormal factors found. 

According to the work of Lj-thgoe, A. W. Smith, Doolittle and 
Brown, ^ 55 samples of pure eider vinegar showed the following 
compositions : 

'Broofca, Vinegar and Catsup. 
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PflrCent., PerCait., 

Minimum. Miuinium. Av«rag«. 

Acidity 3.24 9.96 5.21 

Total solids 1.24 4.45 2.39 

Reducing sugars 15 1.12 ,47 

Nonsugars 85 2.89 1.90 

Ash 20 .57 .38 

Soluble phosphoric a«id 007 .032 .017 

Insoluble phosphoric acid 004 .031 .012 

Alkalinity of ash 21.5 cc. 55.2 ec. 34.2 cc. 

Polarization -—.3° —3.6° —1.3° 

Our federal and state laws prescribe a certain composition for 
a legal cider vinegar. The federal law and many of the state laws 
read: "A eider vinegar contains not less than 4 grams acetic acid, 
not less than 1.6 grams apple solids, of which not mflre than 50 
per cent, is reducing sugars and not less than .25 grams apple ash 
in 100 cc, and the water aoluhle ash from 100 ec. must contain 
not less than 10 mgs. phosphoric acid and require not les8 than 30 
ee. tenth normal acid to neutralize its alkalinity." 

The failure of many of the vinegars analyzed to comply with 
these standards may he laid to some of the wrong practices in- 
dulged in hy the farmer. It is not infrequently the ease that the 
manufacturer ignorantly adds vinegar to his cider solution before 
the alcoholic fermentation has progressed far, with the mistaken 
hope of assisting in the acid fermentation. As alcoholic fermen- 
tation is seriously retarded when the acid content is more than 
one-half per cent., we see the folly of such a practice. The farmer 
will frequently add sugar to his eider, and sometimes even to his 
vinegar, in the hope of producing an article high in acid content 
with the possibility of diluting and still having a standard acid 
content. IVequently he attempts to sell his product before fer- 
mentation has progressed to the end. 

The following analyses were made of eighteen samples of vin- 
egar which were entered in an apple product exhibit of an apple 
show held in Indiana. Instructions relative to the exhibit were to 
the effect that only legal cider vinegars should he entered. A small 
premium was awarded to the best product. 
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In color the vinegars ranged from a pale yellow to a reddish 
brown. The bouquets of a few were excellent, and in some it was 
praetieally that of dilute acetic acid. 

In general Hie methods of analyses were those given in Bulletin 
137, Bureau of Chemistry, Dept. of Agriculture. The total sugars 
were determined by inverting the solutions and determining the 
reducing sugars. Alkalinity of the ash is expressed in cc.'s of 
tenth normal acid for ash of 100 ce. sample. Phosphoric acid is 
expressed in mg». of phosphoric acid in 100 cc. The other factors 
are in grams per 100 cc. 

DISCUSSION OF ANALYSES. 

The variation of the factors was remarkable. Many of these 
can be explained only as the result of tampering — the addition of 
some foreign material, dilution with water, or both. 

The polarization in the 200 mm, tube ranged from +4.0° V to 
-3.8° V. The positive readings undoubtedly indicated the addition 
of sugar or glucose. The acid content varied from 1.55 to 10.25 
grams per 100 cc. The higher acid samples are impossible figures 
and indicate the addition of acetic acid. The lower acid values 
indicate dilution with water or insufficient fermentation. The total 
solids range from 9.64 grams, a sample very high in sugar, to 1.73 
grams per 100 cc. In one sample the sugars were as high as 5.97 
grams, and in another as low as .05 grams per 100 cc. The sample 
having 5.97 grams of course had not been properly fermented, the 
alcohol fermentation having been arrested by the addition of vin- 
egar. The highest non-sugar solid content was 5.06 griuns per 100 
cc. Such a factor is impossible from an apple cider, and has been 
caused by the addition of some foreign material. Just why any- 
one should wish to make such a concoction is a puzzle. The high- 
est alcohol value was 3.4 grams per 100 cc. Any alcohol value above 
.6 per cent, indicated that the fermentation was not as complete 
as it should have been. The ash of all came within the limit of the 
law, the highest being .757, the lowest .265 grams per 100 cc. The 
alkalinity of the ash varied from 16 to 52 cc. of tenth normal acid 
per 100 cc. sample. Eight samples were below 30, the legal mini- 
mum. The soluble phosphoric acid ranged from 6.6 mgs. to 26.8 
mgs. per 100 cc. Five samples were below 10 mgs. per 100 cc, the 
legjil standard. The glycerine content varied from .51 grams to 
.06 grams per 100 ce. A fully fermented cider will contain not 
less than .25 grams of glycerine and a sample containing less than 
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that amount is not a true cider vinegar. The ratio between the ash 
and non-au^ars should be close to 1 : 5. However, we find the ratio 
1 : 16.1 for the highest and 1 : 2.6 as the lowest. 

From these analyses we would call sample 7604 fraudulent. It 
eontaiuB 9.56 grams of aeetie acid and nearly three grams of alco- 
hol per 100 CO., an impossible condition. Sample 7605 is slightly 
low in acid, bat has nearly six grams of unferraented sugar, indi- 
cating incomplete alcoholic and acetic fermentation. The d^- 
cieneies of samples 7606, 7607, 7611, 7613, 7619, 7620 and 7631 are 
probably due to a similar cause. However, the glycerine cont«nt 
uid alkalinity of the ash of some of these samples would indicate 
that they were tampered with. Samples 7610 and 7611 have prob- 
ably been watered. 

INDIANA SLAUGHTERHOUSES. 

In 1906 the Health Officers of the State furnished the State 
Board of Health with information concerning the conditions of 
slaughterhouses in their cities and towns. This report showed such 
iinsanitary conditions in the majority of instances that the Pure 
Food Law enacted in 1907 included a special paragraph setting 
out requirements for slaughterhouses. The SanitEiry Food Law 
passed in 1909 goes still further and sets out in detail the methods 
of construction and operation of food-producing establishments. 
These laws have provided the health officer with means by which 
the character of the meat supply has been decidedly improved, and 
especially the sanitary conditions at the slaughterhouse. Neither 
of these laws, however, provides means by which animals may be 
inspected before and after slaughter for the purpose of determining 
whether or not they ai-e healthy and fit for food. 

The necessity for a Ihorough ante- and post-mortem examina- 
tion is apparent, but the State Board of Health has not as yet felt 
it possible to require such an examination. The work of the U. S. 
Bureau of Animal Industry in the inspection of animals destined 
for interstate trade has revealed conditions which cannot be over- 
looked, and when it is remembered that more than fifty per cent, 
of all meat slaughtered is killed for local consumption, and when 
the fact is further recognized that the condition of all such ani- 
mals is far inferior to that of those shipped to Government in- 
spected abattoirs, the necessity for such examination is the more 
apparent. • 
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Fending the establishment of an adequate inspection with the 
co-operation of the health officers of towns and cities, we have col- 
lected data showing the conditions under which the uninspecteJ 
abattoirs are operated. The reports diow the sanitary condition 
and methods of operation of 289 slaughterhouses t^>erated in 236 
towns. Unless equipped with all modern, sanitary conveniences, 
including sewer connections, and carefully operated rendering 
plants, a slaughterhouse fre(iuently approaches a nuisance in that 
the odor from the plant is oft«n most objectionable. In most cases 
plants are so located that they do not trespass upon their ne^li- 
bors' right to an unpolluted atmosphere, the average distance froin 
occupied dwelling houses being one-half mile. Two hundred and 
eighteen of the buildings are of frame construction ; 25 of brick or 
concrete; 24 of frame and brick or concrete; 2 of iron, and 2 of 
iron and wood. But 116 of the building were in good condition: 

34 were in fair condition, and 36 were reported as bad, that is, un- 
fit for the purpose to which they were put. It is worthy of com- 
ment that ninety of the buildings were new. Fifty-eight were old. 
Pour had recently been remodeled and but 44 of the 289 plants 
inspected had concrete doors. 

In general the surroiindings of the slaughterhouses were fair. 
One hundred and eighty-fonr plants had good surroundings, 37 
but fair, and 35 were bad. 

The approaches to the factories were made a feature of the spe- ' 
cial report, and in 48 eases were said to be good. One hundred and 
sixty-aeven plants had good drainage facilities, 23 were fair only, 

35 were in bad condition and 8 plants had none at all. One hun- 
dred and seventy-six slaughterho\isea had a good" water supply 
either from deep wells or city mains. Twenty drew water from an 
open well or cistern. Ten used river water, ditch water or rain 
water. Six plants were reported as having no water supply at all. 

In spite of the fact that the feeding of raw offal has been illegal 
for a number of years, and that many prosecutions have been 
brought against butchers who violated the law by feeding, 84 places 
were reported as feeding raw offal. In ten places only was the 
offal cooked. In 124 places no offal was fed. The effect of offal 
feeding; is evidently appreciated by the butchers, for in 32 cases 
the stock so fed was sold alive. In 29 eases it was kiUed at the 
plant. Seventy-nine slaughterhouses were reported as having good 
yards. Thirty-four yards were in fair condition ; 11 were unquali- 
fiedly bad. In 209 instances the animals were properly cared for 
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before slaughter. In four eases they were not suitably housed. In 
35 plants the animals are inspected with a moderate degree of care 
before slaughter. In 206 caaes no attention whatever was given to 
this important work. The health officers report that in 236 plants 
the slaughtering was done in a cleanly way and in but 26 plants 
in fiu uncleanly manner. One hundred and eighty-seven plants 
■were screened ta exclude flies. Fifty plants were not so screened. 
In 188 plants the meat -was cooled in storage after killing, but in 
41 plants it was not cooled at all. Two hundred and twenty houses 
rendered tallow or lard. In 160 cases this work was done in a 
cleanly fashion. In 8 cases the report showed that it was not so 
done. 

Fifty-nine plants tank their refuse, and in 29 eases this is prop- 
erly done. Six slaughterhouses used open tanks and 40 closed tanks. 
One hundred and fifty-four plants made sausage or prepared meats 
at the slaughterhouses. In 82 cases this work was reported as be- 
ing done in a cleanly and satisfactory manner. 

So far as could be learned from the reports no preservatives 
other than salt, saltpetre and the usual spices were used at any of 
the plants. Many butchers used a filler in the manufacture of 
sausage. 

Two hundred and thirty butchers take eare that their meats are 
properly protected from dust and dirt during transportation from 
the slaughterhouses. Twenty made no attempt to protect their 
meats. 

This survey is incomplete in many details. The summaries do 
not tally. In many instances the inspectors reporting found it im- 
possible to give a definite answer to many of the inquiries. Where- 
ever conditions were unsatisfactory the proprietors of the slaugh- 
terhouses have been notified to make the necessary improvements. 
In general it is apparent from the report that the health ofiicers 
making the inspections believe the local slaughterhouses to be 
operated in a, reasonably satisfactory way, but it is obvious from 
a study of the report that unsatisfactory conditions do exist in al- 
most every plant. There are far too few concrete floors and too 
many unsanitary wooden floors; too many plants do not have an 
adequate water supply; many butchers persist in feeding raw offal 
in spite of the law and the fact that such practice is repulsive and 
abhorrent and prone ta cause and spread. disease; inspection of 
animals before slai^hter is only occasionally practiced, and in al- 
most no instance is any attempt made to prevent the sale of meat 
frwa diseased i^nitnAlff, 
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It was impossible to secure any adequate figures as to the 
amount of yearly business in the plants inspected. In the aggre- 
gate this total is very lai^e, as the beeves and hogs killed in them 
are the chief meat supply of the citizens of the 2;16 towns and cities 
reporting. 

The butchers of the State are unoi^anized, and because of that 
fact it is impossible to deal with them throi^h responsible officials 
of their own choice, as is the case with many other industries. 
Until more adequate legislation is afforded, improvement is impos- 
sible except as the local health (rfHcer may by diligent effort carry 
out the provisions of the laws and the rules of the State Board of 
Health governing the operation of slaughterhouses. 

~ ' ' COLD STORAGE. 

During the year 48 war^ooses engaged in the refrigeration of 
food products were issued licenses after sanitary inspection had 
shown them to be in suitable condition. The cold storage industry 
in Indiana is confined largely to the holding of local products; 
fruits and vegetables, butter, eggs and meats, meats being held in 
much larger quantities than any other product. The few lai^e 
warehouses in the State do a general storage bnsineas and handle 
great quantities of e^^, butter and cheese. 

The inspections of all the warehouses show them to be operated 
in a cleanly and sanitary way, and the reports of holdings indicate 
no attempt to ' ' corner ' ' any kind of foodstuffs. 

In some warehouses the entire space is rented to small dealers, 
who place their goods in storage and withdraw them as needed. 
The requirements of the law as to dating the goods at the time of 
entry and withdrawal from storage have been complied with. After 
such product* as egga reach the retailer we have had occasion to 
counsel such dealers against violation of that part of the cold stor- 
age law that requires the plain labeling of such eggs "cold stored" 
in letters two inches high, and as well, the marking of the packages 
in which they are delivered to the eonstuner. The violation of this 
provision is, however, more commonly practiced because of ^no- 
rance than by wilful mtent. 

The cold storage warehouses and their capacity are listed below. 
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COLD STORAGE, WAREHOUaES, 
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LAWS AND REGULATIONS AFFECTING THE STORAGE 
OP PERISHABLE FOOD PRODUCTS UNDER REFRIG- 
ERATION IN PUBLIC AND PRIVATE "WAREHOUSES. 

Cold storage is essentially the application of scientific temper- 
ature control to the solution of an economic problem, namely, the 
storage of the surplus of one season against the want of the next 
and of preventing the fluctuation of prices from below the cost of 
production at harvest to a point beyond the resources of the purse 
the remainder of the year. With the rapid development of food 
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control, originating in the efforts of local health boards, passing 
from local ordinance to st-ate legislation and culminating in the 
enactment of the Fedui'al Food Law, liealtli officers, consumers, and 
indeed great industries engaged in the manufacture, preservation 
and distribution of the food supply, have come to recognize the 
valuie of food control and to appreciate it, not as a protection 
against fmnd and tleceit, but rather as constructive legislation for 
the good of a. most important business. The science of refrigera- 
tion is a modem science, the First International Congress having 
been held but five years ago, and so in the development of ofBcial 
food control, legislation aflfecting the cold storage industry is of very 
recent date. While the necessity for such legislation has been ap- 
parent to health, officials for some years, the cold storage industry 
has until recently, and naturally enough, feared the results of such 
legslation. 

The flood of ill-designed, crudely drawn bills presented to the 
lawmakers of the various states during the last few years was with- 
out doubt a well-intentioned attempt to meet the demand for a 
'careful regulation of the business of cold storage, both with the 
idea of protecting the health of the consumer and, in some little- 
understood way, reducing the cost of living. In effect, however, 
the passage of many of the bills suggested would have meant the 
destruction of a most important industry. Yet the value of cold 
storage is clear to every one who has given intelligent study to the 
subject. Even where cold storage facilities are not available, the 
necessity for them is recognized, and in Canada at least, the Govern- 
ment, appreciating the need for oold storage plants, has adopted the 
policy of subsidizing the construction of refrigerating warehouses. 
A committee appointed by the French government to study the 
recent increase in the prices of foodstuffs has pointed out that this 
is in no small measure due to the fact that France has as yet prac- 
tically n o system of holding foodstuffs in cold storage. Unfortu- 
nately, men who should be thoroughly familiar with the practice of 
cold storage still appreciate neither its purpose nor its effect. The 
Commission on Cold Storage appointed by the Governor of Massa- 
chusetts to investigate the subject, addressed a circular of inquiry 
to secretaries of Boards of Health in the different states, asking 
for opinions or suggestions as to the need of regulation of the in- 
dustry and the form which it should take. Twenty-one State 
Boards answered the inquiry and in every instance recorded a be- 
lief that legislation for the regulation of cold storage of food and 
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food products is necessary. That the information, however, was 
not on the whole of great value waa shown by the fact that one offi- 
cial recommended restricting the time limit of storage to ten days, 
another to ninety days, several did not think storage for more than 
three months desirable. When the information of those we count as 
sanitary experts is so limited, need we wonder at the fear of cold 
storage products so long held by the average consumer. Before sat- 
isfactory legislation is enacted we must know why we need r^ula- 
tion and what, if any, bounds of restriction are neeeesary. The busi- 
ness should be regulated by practical laws which do not have for 
their purpose its destruction and which arc intended rather to put a 
stop to the practice of the storing of food unsuitable for refrigera- 
tion, and which has, even before its entry into storage, deteriorated 
and become unfit for food; and to insure the withdrawal of all 
goods before they have been held sufficiently long to undergo such 
physical change as may render them undesirable for human con- 
sumption. 

As above suggested, there have been many desultory attempts 
to regulate the cold storage industry by legislation. The govern- 
ment of the United States, although it has discussed the enactment 
of such legislation for several years, has as yet taken no action. 
Several states, however, have enacted cold storage laws of varying 
character. The first cold storage law of record, in the United 
States at least, was enacted by the state of Indiana in 1911, similar 
legislation following in the states of New York and New Jersey in 
the same year. In 1912 the National Association of Pood Officials 
gave to a committee the task of drafting a model cold storage bill. 
After many months of careful work and investigation and after the 
revision of several tentative drafts, the committee recommended as 
a model bill for enactment in the several states a draft which dur- 
ing the legislative sessions just closed has been enacted in approxi- 
mately its original form as a law in the states of California, Iowa, 
Nebraska and North Dakota, and by authority conferred upon it 
adopted by the Louisiana State Board of Health as the law for that 
State. In 1912 the Massachusetts legislatua-e enacted a cold storage 
law, drafted after a most comprehensive investigation of the subject 
by a committee of the legislature appointed for that purpose. Tlie 
latest law at the time of writing is that enacted in the state of 
Pennsylvania. The Pennsylvania law differs in several points from 
the model bill and indeed from the early legislation upon the sub- 
ject, which will be referred to in detail later. 
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At the present time eleven states regulate the cold storage 
industry by law. The st&te of Kausas regulates the storing of cer- 
tain food products, but has no general law. The Canadian govern- 
ment, appreciating the uecessity for developing a sold storage 
industry, in 1907 passed a cold storage act, entitled "An act to 
encourage the establishment of cold storage warehouses for the 
preservation of food products." This act while primarily not 
intended as a regulative measure, but rather drafted for the pur- 
pose of subsidizing the eontruetion of warehouses, is in effect r^u- 
lative in that the application for subsidy is limited to warehouses 
which are constructed under plans subject to the approval of the 
Department of Agriculture. 

Cold storage is defined as the holding of food products at or 
below the temperature of 40° F. in warehouses refrigerated for that 
purpose. A cold storage .or refrigerating warehouse is held to be 
an establishment employing refrigerating machinery or ice for the 
purpose of refrigeration in which articles of food are stored for 
thirty days or more at a temperature of 40° F. or below. This pro- 
vision varies somewhat in the several states. The state of Nebra^a, 
for instance, requires that goods must be held in storage for sixty 
days before legally cold stored, while a bill pending in the state of 
Connecticut holds that e^s must be labeled "Cold Storage" if held 
for more than fifteen days. The time limit imposed by most of the 
laws is the natural limit of twelve months, that is, from one product- 
ive season to the next. The time limit, however, is not uniform in 
the several states. The state of Pennsylvania fixes a different limit 
for different articles of food. It limits the storage of whole car- 
casses of beef or parts thereof to four months, whole carcasses of 
pork or parts thereof, of sheep or parts thereof and of lamb. or 
parts thereof to six months, the whole carcasses of veal or parts 
thereof to three months, of dressed fowl drawn to five months, of 
dressed fowl undrawn ten months, eggs eight months, butter nine 
months and fish nine months. As a rule the law requires that goods 
which have been in cold storage shall be sold under a label advising 
the purchaser of their character. The Pennsylvania law even goes 
so far as to require that food sold from labeled containers must be 
wrapped in a package stamped on the outside with the words 
"Wholesome Cold Storage Food." The Massachusetts, Iowa, Lou- 
isiana, Nebraska and North Dakota laws require the display of a 
sign marked "Cold Storage Goods Sold Here." The Indiana law 
requires only that eggs taken from cold storage be sold from a 
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receptacle bearing the words "Cold Storage." All laws are uniform 
in requiring that goods be marked with the date of entry into 
storage and the date of withdrawal therefrom, except that the laws 
of New Jersey and Delaware require only the marking with date 
of entry and the Nebraska law does not require the date of with- 
drawal on goods to be shipped outside the state. In nearly every 
ease the warehouseman is required to report the quantity of goods 
in storage to the proper officials at the end of each three months 
period. The Massachusetts law, however, requires the report but 
three times a year. This provision, while not in any way affecting 
the character of the goods in storage, is undoubtedly an attempt on 
the part of legislatures to minimize the possibility of the cornering 
of the food supply by giving all information concerning stocks on 
hand to the public. As an additional protection under certain 
conditions the officials of several of the states are authorized to call 
for more frequent reports than are specifically authorized in the 
statutes. 

In six of the eleven states enforcing a cold storage law, the State 
Board of Health and its executives and inspectors are charged with 
the enforcement of the act. In five states the work is done under 
the supervision of the food commissioner or dairy and food com- 
missioner as the case may be. In every case, except the state of 
Delaware, it is made the duty of the official or executive board to 
issue licenses for the operation of cold storage plants. These 
licenses are issued after an inspection has shown them to be sani- 
tary and properly equipped and operated, and the board or ofSeials 
charged with the enforcement of the act have power to withdraw 
the license if the plant becomes unsanitary or is operated in viola- 
tion of law. An important provision of practically every law is 
that authorizing the officials to extend the time of storage if inspec- 
tion at the end of the storage period shows the goods still to be in 
satisfactory condition and suitable for use as food. 

Unquestionably the public has the impression that prices are 
artificially and arbitrarily raised by reason of withholding goods 
from market in storage warehouses. The special committee of the 
Chicago Association of Commerce, which made a thorough study 
of cold storage in its many phases, says of this argument against 
storage : 

"Exhaustive examination of the statistics compiled under the 
direction of your committee, and a comparison of these statistics 
with the facts obtained by the department of agriculture, after an 
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exhaustive research demonstrates clearly that the prices of butter, 
eggs, poultry and fish have been more uniform during the years 
since cold storage has become a fact-or in the care of food products 
than before that period. These statistics also show that taking an 
average for a period of years, prices on the ivhole have been lower 
than during the years when cold storage was unknown." 

This statement is in substantial agreement with the conclusions 
reached by the Massachusetts committee and undoubtedly is an 
accurate gauge of the effect of cold storage upon the price of food. 
Nevertheless, in view of the persistent criticism of the new industry 
and of the too general impression that high prices are the result 
of manipulation somewhere between the farm and the consumer 
rather than a decreasing supply for an increasing demand, the 
l^slation enacted may be assumed to have definite value both to 
the warehouseman and to the consumer in that on the one hand the 
consumer knows where and how much goods are being held fw 
future use and the warehouseman is protected from a criticism 
which, if persistently indulged in, must prove a serious injury to 
his business. This statement may, indeed, be applied to all the 
phases of cold storage legislation, and where the laws have been 
in force the longest, I believe that without question the industry 
receives most credit from the consumer, and cold storage food 
properly handled in storage and sold under an open label out of 
storage is not only viewed without suspicion, but indeed purchased 
and consumed with greater satisfaction. 

The cold storage industry is not a local business, but is very 
lai^ely a feature of interstate commerce. Public warehouses could 
not be maintained for the convenience of local trade. They must 
depend upon the large shipments collected in one part of the coun- 
try to be distributed at center of population. For this reason leg- 
islation affecting the industry should properly originate at Wash- 
ington instead of as at present in the several states. It is perhaps 
unfortunate that the federal government did not point the way 
to uniform and reasonable state legislation by itself enacting a 
fair and equitable law. The bills proposed for enactment by Con- 
gress have, however, been framed without a proper understanding 
of the subject, and for that reason have not met the favor either 
of those engaged in the industry, the states' officials charged with 
the regulation of the food supply, the retail trade dependent so 
largely for a supply upon the warehouse, or the consumer, who 
wishes only to be protected against unfit food, manipulated prices 
and deception. 
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The regulations drafted by officials chained with the enforce- 
ment of the laws have been generous and pertinent. The laws have 
been construed liberally and with regard for the warehouseman. 
In general, goods held at low temperature in process of manufae- 
ture, 8uch as beer and meats in cure, have not been held to be in 
storage. The technical features of the stamping and tagging have 
been made as simple as possible and in practice the dating of the 
time of entry and withdrawal is easily and economically done. 
There is still sMne dispute as to whether the small dealer, as for 
instance the butcher, who may carry small stocks of meats longer 
than the usual thirty-day period, and the hotel and restaurant, 
should be held to be operating cold storage or refrigerating ware- 
houses. In so far as storage may affect the quality of food stuffs 
there is no diflferenee between the large public warehouse and the 
private ice box, except that in all probability goods cannot he 
handled as successfully at the smaller plant. However, the stock 
of goods held at the hotel or butcher shop for local consumption 
is never so great as to influence the market, and for that reason the 
generally recognized necessity for the publication of storage hold- 
ings does not obtain. Morever, unless legislation presumes to label 
cold stored goods all the way from the warehouse to the consumer's 
table, there is no necessity in the case of the individual plant for 
the system of marking followed- by the warehouseman. Goods 
taken from storage are sent to the hotel kitchen or to the home of 
the consumer without delay, and deterioration is avoided, as might 
not be the case with the careless handling of goods drawn from 
cold storage for distribution over a larger area. 

Recognizing a strong sentiment for cold storage regulation and 
the fact that such legislation is already in force not only in western 
states where no warehouses are in operation, but in the populous 
eastern states of Massachusetts, New York, New Jersey and Penn- 
sylvania, it behooves the industry to demand adequate protection 
by federal legislation, protection against unwise state legislation, 
protection against the loudly expressed but admittedly erroneous 
statement that the cold storage industry is employed to manipu- 
late prices to the detriment of the consumer, protection against the 
firmly established impression that goods deteriorate markedly in 
storage, protection against the oft- repeated tale that food-poisoning 
follows the ingestion of cold stored goods. Legislation that accom- 
plishes these facts will not operate to curb the development of the 
industry, but rather to stabilize and encourage the use of refrig- 
eration by the producer and of cold stored foods by every consumer. 
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GOVERNING COLD STORAGE. 



ReportB. 


Mttbodi 


Dealers. 


MiHdlaneoui. 


Peutltia. 


Quarterly to elate 
boud of beaHb, or 

boBd^ h»ltb r,^ 
quipea. 


■itlidnini br Mate 
boanl of lialeh. It 
i.m«Jedutrofboani 

InBpeeliQD. oMwuy. 


Sale of uncooked 
artirlH of food hdd 
in stDTage made un- 

diapky^f™old^to" 
a«eGoadi Sold Here." 

sent or sdvaliJ^ 
storage goodi aa fieeh. 

et«Bge for sale abtii 
Dol be returned. 


ouired to take oul 
LiiHiee nroked if un- 




i.Srt'Si.s"'' 


Boanl of health hsi- 
nolified in case of 

lifieaU required (or 
nnwvi] of (oode. Cer- 
tified go«& Dot ro- 
mored within SO daye 
■old at auctiOD. 


Baleofnnd«-n™H 
rtorage poultry pro- 
hibited; sale of cold 
storage eggs (mm grig- 
inal container renuiird. 




Violalion a miade- 
ooe year, or both. 


Reeocde of nceipti! 


State boanl of health 
(0 be noliaed io cue 

tnmd to to unlit for 


DalemarkiooeOD- 
ETtS. "fiirof'sh,^ 

TMsplw^ amtifamig 
cBd (lored 30 days, 
bag ID wluch such ego 

"Cold storage." 


luired to take out 
luwnss frooi stale 
Wd of b«lth; Fee 
110. Lfoense to be 

ered. 


nrstoireose.fiDet2S 

£e*W)™110oflS5 
and subtequMit of- 

feSit?,."^ 








d^-^^oS r 


UooH Iwied or 

the duly of commie- 
make inspection oecES- 


arlicto of food heU 

S' 'Sir's 

■torue For (ale shall 


fiS '!„"".tK 

daii^ and Food cnm- 

Li^^^v^lfedif^; 
sanitary conditiona are 
nol abated. 


For pol more than at 






g;-iS 




Violation a misde- 



„Googlc 



SUMMARY OF STATE LAWS 



Dutkaud Powaa 



prodneta, M. guiL ■ 



To iB^eet ud n- 
tobtf apsitioD of Iter- 



Aptmrvd May 37 
igiS. fitt*me ea« 
(IT* Bept 1. ISll. 



und for food, iriik. 
oiiifHtioii Dr con" 
ment. whether it ^ . 
Biuple. mixed or 
oompouHl. 



ArticLea tJtao 

oept 6^, or etmL 

to be rnvked wi^ 



t baud of h«llh. 



. -. To inineet iDd n- 

b ud iti (geiti ItrrviH pluta; to ei- 
' ■ ~ '""i opentiob of rtof- 



nuFke, diepiar <^ ■! 



When food i> witli- 

miHt be maAed wi^ 
the dkle of CDtiy ud 
irHbdnnL Oooda 



rnvpt. Keospt (4 
— -■- kept > e.M 

. .. prohibltad un- 
Icn imyioudy mukad 

etalA baud of health. 



To iuapect & 



diLZ. To nake r^ 
for pnpuetian aC food 



ms. IncEudee tU 



• deput- To innect ud «- 
Jib. pcrrise pAots; to mike 

--■-- ^bd^ r^fiilatiaia 



aCoOglc 



Ill 

GOVERNING COLD STORAGE— Continued. 
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GOVERNING COLD STORAGE— Continued. 
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INSPECTION OF CANNERIES— SEASON OP 1913. 

During the season of 1913 more attention has been given to can- 
ning factory inspections than in any other year since the passage 
of pure food laws and the organization of the department. In 
general the inspectors have found improved conditions, better 
facilities for handling products, especially at tomato and pulp 
factories, more extensive sewerage and waste disposal installations, 
more water-tight floors, more light and fewer flies. This satisfactory 
showing is in part due to the "Notice to Canners and Packers" 
issued in April, a copy of which follows: 

NOTICE TO CANNERS AND PACKERS. 

. ^e Goveruuient has seized ^eat quantities of tomato pulp in Indiana 

since the last packing season. l^Is la bumiiiating to all of us, damaging 

to our reputation for the product of nothing but high grade material, and 

costly to the packers whose goods were destroypd. 

The trouble is traceable to lnelB<aent \Tashli^. In our opinion the 
"dump" washer and scalder Is responsible for the condltioa of the goods 
which were <KHid^niied. Tomatoes cannot be tborougbly washed and • 
cleaned in dirt? water. Mold, spores and bacteria are Inevitable. This 
glaring fault, still too common, must be corrected the coming season and 
products t» be canned or pulped must be wasbed absolutely clean In pnre 
water and efficiently sorted. For your guidance we herewith point out the 
following requirements, which must be strictly observed if your factory ia 
to meet the approval of the department: 

1. Floors must be tight No leakage through the floors will be per- 
mitted. 2. Floors, sldewalls. tables, machines, utensils, trucks and equip- 
ment of every kind must be thoroughly washed and cleansed dally. 3. 
Kefnse must not be thrown outside the factory and must be removed from 
the bntldlng and premises dally. 4. Great care must be taken of the 
drainage. No stagnant water or moldy refuse will be tolerated mider the 
floors or about the premises. 5. Toilets must be kept clean and thoroughly 
disinfected at all times. They must also l>e effectively scre^ied and pro- 
vided with self-closiDg screen doors. 6. Ample provisions must be made 
in the way of towels and toilets and the obligation Is on the employers to 
see that employes thoroughly wash and dry thrfr hands after each, visit to 
the toilet. Notices to this effect shall be conspicuously posted and the order 
enforced. We must have decency even at the price of dismissal. 7. The 
employment of persons suffering from cancer, tuberculosis,- syphilis or any 
contagious or Infectious diseases, or whose bands have sores on th«n. Is 
prohibited. 8. Spitting on factory floors is prohibited. 

The Department realizes that Indiana canners appreciate the desira- 
bility of meeting all these conditions, not because they ore required by law 
but because they are in the interest'* of a dean product and a good reputa- 
tion for the Indiana pack. 

The Inspectors will visit every canning factory several times during the 
coming packing season to see that all requirements of the law are being 
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faithfully met If before that time, we can be of any assistance to yon, 
commnnd ns. Very truly jours, 

H. E. Babsabd, 
April 16, 1913. State Food and Dmg Commissioner, 

The product of the Indiana cannery is made from more care- 
fully selected fruit and vegetables, in far better factories, under 
more sanitary conditions, and by more competent labor than is 
the case in moat of the other canning sections of the country. 

The Indiana canners do business on a large scale. They have 
more money invested in their plants, and because of the large over- 
head expense, operate their factories under careful managem^it. 
The problem of importing foreign labor has never harassed the 
Indiana packer. He is in almost every instance able to find native 
help sufficient to man his plant even during the rush of the busy 
season. Because of this fact, the scandals which have been spread 
concerning canning factory conditions in other parts of the coun- 
try have never touched our packers, and the child labor question 
has not become of serious moment. 

The chief criticism which may be offered is that the conditions 
surrounding the operator in the cannery are not so good as is th« 
quality, both as to material and sanitation, of the goods produced. 
Special reference should be made to the attention superintendents 
give the convenience of employes, espcially in the way of providing 
sanitary toilets, dressing rooms and drinking water. In too many 
of our canneries the toilets are a disgrace and their unsanitary 
condition should be attributed to neglect on the part of the manage- 
ment. With a plentiful supply of water under pressure in every 
factory there can be no excuse for the maintenance of filthy out- 
houses, disease breeding, foul smelling, immoral nuisances. It is 
not a mitigating circumstance that some of the employes are no 
better provided for at their home. If the local health officer were 
faithful to his trust the situation would be improved there. In 
any event no employer has any right to deny the cleanly and decent 
men and women who work his plant reasonable conveniences in this 
respect. Nor it is right to neglect consideration of the necessity 
for private dressing rooms where men and women employes can 
change the clothing inevitably soiled by the day's work. I do not 
mean individual lockers, although they are being installed in scores 
of factories and indeed, in many canneries, but eh;an, commodious, 
well lighted and ventilated rooms made secure by matrons and care- 
takers if necessary from the operations of thieves. One other im- 
portant and generally neglected convenience is drinking water. 
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And by drinking water 1 do not mean a dripper and a bucket, but 
a 8anltai7 fountain. Indiana is one of the l^t states to allow the 
common drinking cup. The fact that it has not been legislated out 
of esiatenee is no excuse for its maintenance in our factories. 

The disposal of factory wastes gives the superintendent more 
worry than the sale of his producte. I wish we could offer some 
plan, simple in operation, inexpensive in installation that would 
relieve the canner from the necessity of committing a nuisance to 
the detriment of neighbors and not infrequently of expense in the 
courts. If all the mwiey spent in attorney's fees and coart costs 
were spent in installing disposal plants, the canner would be better 
off and so would his neighbors. Ideal disposition of wastes means 
the saving of every particle of valuable material. Heretofore the 
canner has taken the eream and thrown away the skim milk, but 
skim milk is sometimes worth as much as cream and is always of 
real value. The canner who packs tomatoes and throws away skins 
and cores which by proper care might have been saved, is losing 
money for himself and discrediting the possibilities of a profitable 
canning industry for our State. The successful manufacturer 
counts his profit in the terms of waste products saved ; he must sell 
not only canned goods but every bit of sugar, starch and protein 
material that now goes to the sewer. There is definite value in 
these wastes, a value that fluctuates less than the price of com or 
peas or tomatoes, taiA it is up to him to get it out. The German 
food manufacture who ran his business as we do would have diEG- 
culty in keeping out of the insane ward. There is no waste in 
Germany ; even the beet tops at the sugar factory are dried and 
baled for food. Some years ago canners made cheap skin pulp 
and sold it for fifty cents a barrel. It wasn't worth that as food. 
Now they are throwing this material away or selling it in a properly 
prepared condition for much more than its former price. So long 
as it can be utilized in the manufacture of clean food it ought to 
be used. But if the eanner is not prepared to use it in that way 
he should find some other means of getting money out of the very 
high food and fertilizer content. 

During the year 128 factories were inspected at least onee. 
Eighty-five factories were visited twice and 27 factories three times 
during the season. Fifty of the factories inspected do a general 
canning business; 64 pack tomatoes only; 8 specialize in the manu- 
facture of tomato pulp. Six of the factories were small, farm type 
factories devoted exclusively to the canning of tomatoes. Forty- 
one of the plants visited were in good condition, 66 were but fair 
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only, 20 were rated as poor, and one as bad. The toilet conditions 
were not satisfaetor;. . But 26 were sanitary, eighty-four were 
reported as fair only, fifteen were poor, and three unqualifiedly 
bad. Since during the past season the use of the old-fashioned out- 
house has been allowed, these figures do not represent as they 
should the necessity for the improvement of toilets. 

Factory floors are in general good. Seventy-three were re- 
ported as in good condition, 41 as fair, 12 as poor and but two 
as bad. 

Forty-seven faetories maintain no washrooms for employes, pro- 
viding water in buckets or allowing the use of water flowing from 
a tap. This is a most unsatisfactory condition and cannot be toler- 
ated another season. 

But one factory in the State used benzoate of soda in its pack, 
and the goods there manufactured were shipped to the state of 
New York. 

A report of the conditions at the factories visited follows : 

INSPEJCnON OF OANNBRIES, SEASON 19ia 

Acton Catming Co. — This company pe.(^ a general line of products. 
llie building is of frame construction, Is good condition. The Qoors are 
wood and gnod. Toilets are outside aud are fairly well k^>t. Wash and 
dreeslng rooms are provided. Ample water preesnre Is available and the 
place 1b cleansed dally. Rating, "Fair." 

Andebson— 

Anderson Canning Co. — Com and tomatoes and tomato pulp are 
packed l>y this plant The building is a frame, in good condition. The 
floors are concrete and are k^t well cleansed dally. The city sewer is 
employed for disposal of refuse. Toilets are In yard and are fair. This 
plant Is one of a string of canning factories operated by Grafton Johnson 
and is given a grade of "Good" by the Inspector. 

Abcadia^ 

Aroadia Canning Co.-~Packs tomatoes. Makes tomato pnlp of skins 
and cores and packs It In barrels. Provldefl wash rooms, has fair ontaide 
toilets and a frame factory in fair condition. The floors are wood, in 
poor condition. Water pressure Is ample, the place Is cleaned daily atul 
Is apparently saccessfully operated. Because of the poor condition of the 
floor the rating is not "Good." 

Atlanta — 

Atlanta Canning Co. — This company operates In a fair frame build- 
ing, with good cement floors and fair outside toilets. Wash basins are 
provided. The refuse Is discharged through a sewer. Tomatoes are 
packed and tmnato palp is made from dclns and cores. If wash and 
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be "Good." 

AllBOBA 

H. D. Tafftg. — Farm factory. Did little peeking this year because of 
fallni'e of crt^s, but operated under Talr sanitary conditions. 

Ai;rtin— 

The Star Canning Co. — Packs tomatoes and beans. The bnlldli^ is 
of frame oonstructlon, wood floors, all in only fair condition. The sewer- 
nge, toilets and factory clean-up are unsatisfactory and merits a score of 
'Toor." 

Austin Canning Co.— This factory does a g«ieral jwcktng business 
and <4)erates all tbe year around. Good "brick buildings, with concrete 
floors, sanitary toilets^ wash and rest rooms are provided. Trouble was 
experienced with the water supply during the summer drouth, but several 
miles of water mains laid to an ample and fair water suj^ly corrects 
that defect for all time to come. Score, "Good." 

BiBDS Eye — 

The Birdg Eye Caniiini) Co.— This tomato plant was condemned as 
unflt for use as a food factory, and did not operate this year. 

Brazil — 

MuUen-Blackledee-NeUig Co.— This is one of the new plants, and is 
splendidly built and splendidly equipped to do a general pecking business. 
Brick buildings, concrete floors, Inside sanitary toilets, dressing and rest 
rooms, perfect sewer system, ample water pressure, good light and rentila- 
tion and intelligent nuinagemeiit nutke this an Ideal food factory. 

Boohvju.B — 

The BooTwillc Canning Co.— This plant was used as a shilling sta- 
tion only this year, the whole tomatoes going to some point in Soutbeni 
llUntds. 

Bbowmsbxiro — 

The Ladoga Ganninn Co. — Tliis company cans tomatoes and puts up 
polp in five-gallon cans. The building is a frame. In fair condition. The 
toilets are In tbe yard, and are kept fairly well. The refuse is carried 
away through a tile to an open ditch. Wash rooms are provided and 
water under pressure is available. The Inspector gives this place a score 
of "Fair." 

Bt'NKi» Htld— 

The Banker Hill Canning Co. — ^Tbla company packs twnatoee and 
tomato palp In a poor frame building with poor wood floors. Toilets, In 
yard, are kept In fair cmidition. Wash rooms are not provided. The 
place is cleaned daily, but the general conditions found there prompts 
the score of "Poor." 

Cam pbellsbubg^ 

Hirgch Brot. — Because of failure of crop this plant did not operate 
this year. 
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Gabuel — 

Garmcl Canning Co.— -This [s an independent company packing toma- 
toes onlj. Tbe work is done on good concrete floors, in a fair frame 
building. Outside toilets are kept in fair condition, but no wasli rooms 
are provided. Score, "Fair." 

Gbabixstowh — 

CharUilowm Canning Co. — This is one of the numeronB factories in 
Southern Indiana which did not operate this year because of a failure 
in crops. 

Chribket — 

ChrUney Canmng Co, — Did not pack tbls year. Failure In tomato 

CuiBKS Hill— 

Franklin McVeagh it Co.— This plant la (qjerated by the Chicago con- 
cern in a fairly saUafactory manner. The building is a fair frame struc- 
ture; The floors are good, being of c^nent Wash, rooms are provided, 
but the toilets are outside and only reasimably well k«j)t Xtie sewage is 
carried away by a drain tile and tbe water pressure is ample. He place 
la well cleaned daily. The score is "Fair." 

COUTMBUS — 

Columbug Canning Co. — A new cwnpany purchased this plant about 
the first of July of this year and found conditions poor. Some radical 
changes were made, howcTcr, until the output was handled in fair con- 
diticm. It is the intention to remodel the plant throughout before the 
nest packing season opens. 

CORTOON — 

Hinoh Brtw.— nid not operate this year. 

Cbothebsviub — 

The CrothertiftUe Cannini/ Co. — This plant does a gMieral packing 
business under difficulties. Before the plant conid be started this year 
the company was required to make a number of Improvements, but the 
building is old and dilapidated, the floors have been patched to the limit, 
the drainage Is unsatisfactory, the lighting is deficient and the place 
generally so far short of a sanitary food producing establishment that it 
has been conilemned and a new place ordered built If the company is to 
continue In the packing business. 

Bider Bros. Packing Co. — This company did a gMieral packing busi- 
ness this year in a new brick building, with concrete floors, good tight 
lind ventilation. It is a very satisfactory food plant 

Caethaok— 

Danna Canned Qoois Co.— Tomatoes and pulp, in five-gallon cans is 
the product prepared by this company. Their building is of frame coa- 
structlon, in fair condltim. The floors are boards, likewise fair. Fair 
toUeta are provided la work shop. Hefuse is hauled la part and sew«^ 
In part Score, "Fair." 
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Cambbidoe Cmf — 

H. A. WJUtiUji d Bon. — This conceiii packed ouly eleven acres of 
tomatoes tills year, and according to tbe report of the inspector, is 
entitled to a score of "Poor." The bnllding Is in an unsatisfactory con- 
dition, the floor Is not good and the toilets are poor. 

Dale — 

Dale Canning Co. — Did not (^>erate this year. 3'omato crop failed. 

Dalxvillg — 

Daleville Canning Co. — Thla la a good new i^ant built of concrete 
blocks, concrete floors, provided with wash and rest rooms and sanitary 
toilets. Water under pressure is available and a good job of cleansing is 
done daily. The BtAXA refuse Is hauled away, other refuse goes into 
sewer. Qrade, "Good." 

Dupp— 

The DulT Canning Co. — This plant was entirely consumed by Are 
Septemt>er 1st of this year, and will not be rebuilt 

Delphi — 

Great Western Canning Co. — Does a geuerai packing bu^ness. Good 
stone building. Good concrete Rotxa. Wash rooms providedt ■ 3\)llets in 
yard fair. Refuse turned into sewer. Ample water presstire; Good 
daily cleaning. Factors well organized and successfully operated. "Good." 

DUNBEITH 

Farmers' Canning Co.— This plant packs toimatoes only. The build- 
ing Is a frame in good condition and there are good concrete floors. 
Wash rooms are provided and good Inside toilets are maintained. A 
little better handling of the refuse would put them intj> the class called 
"Good." 
Dcpun — 

Deputy Canning Co. — Did not operate this year. Droi^bt killed the 

Emhbdbo — 

Naoma Canning Co. — This plant paclis com and peas. The bnlldlng 
Is part concrete and part frame. The former Is In good condition and 
the latter is only fair. The floors are likewise of concrete and boards, 
and the aame conditions apply as to the floors as recorded against tbe 
t>ullding. Toilets are in fair condition. FaciliUes are provided for 
employes to wash. Light, ventilation and sewerage are good. The score 
is "Pair." 

Elnoea — 

minora Canning Co. — Beans, tomatoes and tomato pnip tell the story 
of Einora's pack this year. And If there bad been a few beans less there 
wouldn't have been any beans to pack. The building Is a fair frame, 
flttors of board In fair condition. The toilets are In the yard, but well 
kept, and wash and dressing rooms are provided. If tbe factory was not 
situated so that it is Impossible to sewer away the refuse the score would 
be better than "Fair." 
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Elwood — 

Fraxier Packing Co. — This company packs tomatoes and sauces In a 
poor frame buIldiDg, with poor floors, which are not k^t clean. The 
toilets are in the yexA and are reported to be fairly well kept. Tlie 
Inspector's score card contains the foot note, "This plant is very badly 
organized and is dirty." Grade, "Bad." 

Ferffusoit Canning Co. — Tomatoes and totn&to pulp. Briclc balldlng, 
good; board floors, not tight; toilets, yard, fair; refuse, sewer. Pulp, 
sound fiiilt, flve-gallon cans. I'ubs Instead of wash rooms. Floors 
cleansed dally. Independent, well organized, successfuL "Pair." 

Bnoush— 

Ettglish Canning Co.— Tomatoes and tomato pulp are packed. The 
bnildlng Is tram^ la fair condition. The floor Is board, with some con- 
crete. In fair condition. The sewage is carried away In large drain tile. 
Outside toilets are moderately well k€i?t Batii^, "Fair." 

13tanstill£ — 

The Indiana CamUna Co.— This Is one of the newer plants and thor- 
oughly well built, well equipped and well managed. The building is 
steel, brick, glass and concrete, fireproof and sanitary. It Is provided 
with wash and rest roMns, sanitary toilets in the building, good light and 
ventilation, good sewerage and satisfactory environments. It is a shame 
that a plant so well equipped should pack tomatoes only. Grade, "Good." 

Faibuouht — 

J. A. Snider Preserve Co. — CSillI sauce is manufactured at this plant. 
The building Is brick, the floors are concrete, the tcdlets, wash and rest 
rooms are inside and all are reported "Good." 

FiSHBKS 

Fishert Canning Co. — Packs tomatoes only. A fair frame building 
with outside toilets fairly well kept is more than counterbalanced by 
maintaining a poor floor, which cannot be well cleaned. WashroMns are 
not provided. The score Is "Poor." 

Fkattkitobt — 

New Federal Canning Co.— This concern packs tomatoes and tomato 
pulp. This building la a fiilr frame, with fair board floors and ontfdde 
toilets kept hi fair condition. Wash ro<Mn8 are provided. Rating, "Fair." 

PBankun — 

Franklin Canning Co.— One of Grafttw Jobns<n's plants. Pact peas 
and corn. Frame bulldiog, fn (air condition. Concrete floors, with false 
wood floors two to three feet above. Good water pressure and thorough 
cleansing done. Radical improvements to be made for coming season. 
"Good." 

Fkanktoh — 

Frankton Canning Co. — Tomatoes only. Good frame building. Good 
concrete floors. Wash rooms provided. Good water pressure. Good 
drainage. Good clean up. Score, "Good." 
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Gaston— 

Oa»ton Canning Co.— This company does a general packing businp?^ 
in a good frame building, with good concrete floors. Outside tc^eta need 
more iittentlon. Wash rooms iire not furnished, but an individual faucet 
is provided for each curator. The refuse Is conveyed by carrier to a 
distance of two hundred feet from the plant Ample water pressure Is 
available. The inspector gives this plant a rating of "Fair." 

Gbbemtowk— 

Oreentown Canning Co. — Tomatoes and tomato pulp la the output 
here this year. The building Is a frame and the floors are concrete, each 
in good ctmditlon. The outside toilet is only fair. Wash and rest rooms 
are provided and the refuse is carried away by the sewer. This plaut 
does not quite rise to the grade of good, but is a little better than "Fair." 

Gbecnwood — 

J. T. Polk Co.— An extensive line of food producta are manufactured 
and packed at this plant The building Is steel, brick, glass and con- 
crete. Splendid light ia afforded by the "aaw tooth" roof and the plant 
is well ventilated. Sanitary Inside toilets are provided, as are wash and 
rest rooms. Satisfactory dining rooms are at the disposal of the em- 
ployes. A somewhat elalwrate and costly trfaut has been installed to care 
for the factory waste. The refuse Is carried through a sewer to settling 
baslna where it is chemically treated, the solid matter is dried and made 
into stock food and the liquid is pumped, odorless and clear, over the hill 
away from the plant Rating, "Good." 

Habbison— 

A receiving station for Tlndei's Preserving Co., Cincinnati, 

Heheyvillb — 

JeffergowHUe Canning Co.— This is a branch plant of the above 
named company, where tomatoes and tomato pulp are packed. The 
buildiog, floors and toilets are all wood and kept In fair condition. 
Concrete drains under the building and private sewers carry the refuse 
away. The place is entitled to a score of "Fair." 

HUNTINGB11W3 

Huntinffburg Canning Go. — This plant has had a variegated history. 
Its last owner Is a brewer, with plenty of capital to carry out his plans, 
and he prt^Kwes to make it an up-to-date food factory, running all the 
year, and packing a general line of foods and condiments. This year 
tomatoes, only, were canned, under conditions whl<^ merit a score of 
"Fair." 
Imdiahapolis — 

Columbia Cwuerve Co. — Manufacture general line of products. Brick 
building, good coudltlon; cement floor, good; inside toilets, good; wash 
and rest rooms, satisfactory; good water pressure; systematic cleansing ; 
well organized and successfully operated. "Good." 

J. H. Amt. — Packs a general line In a fair frame building, with good 
concrete floors. Outside toilets in fair condition. No wash rooms; basin 
Ijrovlded. Use city sewer for disposal of refuse. The rating is "Fair." 
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Van Camp Fucking Co. — Pack a Jai^e line. Their brick building Ig a 
good one. So are the floors. Outstde toilets are In fair condition. Wash 
retains are proTlded and the factory wnste is turned Into the city sewer. 
Score, "Fair." 

Bchmtll d Co. — Pack a general line of food products. Good brick 
building. Good concrete floors. Good iuslde tcdlets and washrooms'. 
Itefusc Is carried uway by the city sewer. Score, "Good." 

W. 7>. ffftffnwHi.— TTils Ann packs picltles and a general line of food 
]irodu(-ts in brick iiiid fnune buildiuy which Is In fair condition. JPloors 
are of board and L-oncrete and are fair. Fair Inside toilets are provided, 
as are also wash rooms. This plant is rated "Fair." 

Eagelskamp d Eavernkamp Canning Factory. — This factory is oper- 
ated by men who seem to have no proi>er conception of the Importance 
of the work they are doing. Their old frame tmilding is dilapidated and 
wholly Tjnsuited for the use to which it is put The outside toilets are 
not de<-ently kept; a basin is provided instead of wash rooms; pulp is 
made from shins and cores and packed In barrels. While there are fair 
concrete floors and ample water pressure, the place is not kept well 
cleansed. llnlMB a better spirit Is manifested on the part at the man- 
agement and radical Improvements are made in the plant the place will 
l>e condemned and closed. 'Ilie score Is not so good as "Pow." 

J ii^FPKBSON VILLe — 

Jeffersonville Canning Co. — This company erected this year a splen- 
did brick factory with concrete floors throughout, and when they are 
properly equipped will be in flne conditlcm to pack a general Hue of food 
. products, with a score of "Good." 

K CNN ABO 

Kcnnard Canning Co.— This c<Hnpany pocks tomatoes and tomato 
pulp. They have a good frame building with good concrete floors, fair 
outside toilets and wash and rest rooms. Solid waste is hauled away, 
the liduids turned into sewer. Better work sorting would merit a higher 
grade than "Fair." 

KoKouo — 

Kokomo Canning Co.— Twnatoes, pulp, com and peas are packed by 
this firm. The building used for packing tomatoes Is frame. The floors 
are good concrete and are kept well cleaned. Toilets, In the yard, are 
fairly well kept. The capping machinery is In a brick, building, well 
lighted and ventilated. The warerooms are of brick with slate roof. 
Tubs are provided instead of wssJi rooms. 'i?ile drain carries away the 
factory waste. Pulp is made from whole fmlt, skins and cores. The 
Insi^ector gives this plant a rating of "Fair" plus. 

Bailor Bros. Co. — Peas, tomatoes and pulp are packed by this com- 
iwny. The building, frame, is reported in good condition and the floor, 
concrete, Is kept clean. Toilets, In the yard, are fairly well kept, and 
wash and rest rooms are provided. Pulp, made from skins and cores, is 
packed in flve-gallon cans. Factory waste is dlstxised (rf by way of a 
drain tile. The water pressure is ample and tlie plac^ Is well kept 
Score, "Good." 
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Knightstowm— 

Knigkteloien Canning Co.— Tomatoes, only, packed tbls year. The 
frame bnlldlng 1b In fair condition, the wood floors are fair and Inside 
toUets fair. Wash rooma are provided and refuse is handled by bauliug 
and sewer, "Pair," 

lADOOA— 

Ladoga Canning Co. — This compaoy packs tomato pulp in one-gallon 
cans, doing business in a fair frame bntlding with fair board floors. The 
toileta are In the yard and are fairly well kept Wash rooms are not 
provided. Refuse la disposed ot by way of a drain tile. Score, "Fair." 



iMpel Conning Co. — ^Thls is a branch of the Standard Canning Go. of 
Noblesvllle, and packs tomatoes, only. In a poor frame building; outside 
toilets, only fairly well kept, has no wash rooms and attempts to carry 
off tbe refuse through a poor drain tile. The rating Is "Poor." 

LCBAKON — 

Columbia Conserve Co. — This company packs bMuatoes and tomato 
pulp In a fair frame building, with a fair concrete floor, has wash and 
rest rooms and craiveys the refuse through a drain tile to the city sewer. 
The toilets are Inside and are fair. Pulp la made from sound whole fruit. 
This is a branch plant and the score is "Fair." 

/. S. Morgan A Son. — ^This la a branch of the Austin plant and packs 
tomatoes and tomato pulp. Tbe building is frame. In fair condition; the 
floors are board, likewise fair. The toilets are outside and are fairly 
well k^t. Washrooms are n<^ provided, the water supply is not desira- 
ble and the pulping department is alb^ether objectionable, there being 
too many (diances for infection. The score is "Poor." 

LEXinOTON — 

Lexington Canning Co. — ^This plant packed nothing but tomatoes this 
year. The building is a fair frame with a fair board floor. A rather 
difficult drainage problem Is ingeniously handled. Outside toilets are in 
fair condition. Wash rooms are not provided. A fair Job of cleansing 
■is done. Score, "Fair." 

IjITTU Tobk — 

lAttte Hork Canning Co.— TMimtoes, only, packed here. Frame 
building, fair. Board floors, fair. Sewer and hauling takes care of the 
refuse. Outside toilets are only moderately well kept and wash rooms 
are not provided. Rating, "Fair." 

Qamott & Onmble. — This is a farm factory and packs tomatoes In 
small quantities. The eqnlpment is "Poor." 

IjOogooteb — 

A branch of the Dyer Packing Co. of VIncennes. Some Im- 
provements on this place had been made preparatory to iMcklng pulp, 
but the short crop upset the plans and it was used only as a shipping 
station, whole stock going to VIncennes. 
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MaK\-svii.ij! — 

Southern Indiatm Canning Co. — This Is a farmers' co-operative <x(a- 
c«rii built last jear, but the work was begun bo lat« that tbe packing 
seasoD was on before It was fairly oompleted. nils year, however, tbe 
compaiiy furoished their building until now it Is in fair conditltHi. The 
drainage Is a serious problem with them and mast be improved. The 
toilets are outside, in fair condition. Wasb rooms are not provided. 
Bate, "Fair." 

Af ABTINBVIU£ — 

Fan Camp £ Go. — One new building of brick and concrete. In good 
condition, bas been added tbis year to tbe equipment. Tbe old bnildiugs 
are frame, in fair condition, with concrete floors, which are generally 
good. Tbe refuse is pumped into the city sewer, tbe plant being 1>elow 
tbe seiver level. The toilets are outside and receive considerable atten- 
tion. Wasb rooms and rest rooms are not provided. A general line of 
food products are packed. The rating la "Fair." 

Ueuphis — 

The plant at this place was condemned and closed as unfit for use 
as a food-producing plant. 

Madisoh— - 

T. A. Snider Preserving Co. — Bottled catsup. Tble plant was twice 
inspected this year. On the first visit It was fonnd to be In good condi- 
tion. On tbe second visit of the Inspector, however, a new superintend- 
ent was in charge who was wholly unable to ocype with the situation. 
The floor had broken through, the toilet sewers were clogged, 'the floors 
were dirty, a poor Job of sorting was being done. There seemed to be no 
system, no organization, no control. Tbe rating Is "Poor." 

Mabbnoo — 

Marengo Canning Co. — Tomatoes packed. No other product. Frame 
building, fair. Board floors, lair. Outside tolets, not good. Private 
sewer. carries away refuse, but does not carry it quite far enough away 
Bating, "Fair." 

Mabklard — 

iiarkiand Canning Co.— Tills plant never has been satisfactory, and 
when it was torn up by the Ohio Blver flood last si>ring it was much less 
60 ; but when the company, by the free use of lime and otber dirtnfect- 
ants, whitewashing, laying new floors and making othra: Improvements 
bad placed their plant in somewbat b«<ter sanitary ccadltion than bef<we 
tbe flood, they were permitted to operate it this season on tomatoes only, 
witb the distinct understanding tliat a new building Is to be provided 
before any further food packing is done by them. The grade Is "Poor," 

Marion — 

T. A. Snider Preserve Co. — This la anotber one of a string of factor- 
ies operated in tbis State by tbe Clndnnatl company. Tomato catenp, 
exclusively, Is packed here. The building is a good brick. The floors are 
concrete, and good. Wash and dressing rooms are provided and outside 
toilets are kept In good condition. Hie grade is "Good" 
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Mbdoka— 

The Meaora Canning Co.— This is one of the best new small planfs 
iu tlie Stnte and it Is very unfortunate that it was not able to operate 
this year becaase of a failure in crops. 

MimciE — 

Butterfleld Canning Co. — This company does a g«ieral pacltiDg busi- 
ness lu a building cmstrocted of concrete blocli, and has concrete floors. 
ail in Kood condition. Wash rooms itnd dressing rooms are provided and 
fair outside toilets are maintained. Solid ref<u« Is Itauled away, the 
remainder being turned Into the sewer. This plant is given a score of 
"Good." 

Tuhey Cantiinfi Co. — Tomato plant Good frame building with good 
concrete floors. Wash and dressing rooms are provided and outside 
toilets are (air. The sewer handles all the waste, except the solids, 
wliich are hauled away. "Good." 

ludiana Tomato Seed Co. — The product of this plant Is tomato seed 
and catsup. The catsup is put up in barrels, wltli 1/5 of 1 per cent. 
iienzoate of soda, and in bottles, with 1/10 of 1 per cent. benBoate of 
soda, the only factory in Indiana using tills preservative. All this 
product Is shipped direct to New York state. Tlie building in frame 
covered with corrngated Iron. The floors are concrete, all in good condi- 
tion. Outside toilets are it^t In fair condition. Wash and rest towns 
are not provided. Tlie water suiqrfy- is a problem here. The score Ls 
"Fair." 

Nbwbubgh— 

ffewbvrgh Canning Co.— ITiis company has a frame building in fair 
condition generally, though the porch is sMiievvhat dilapidated. The 
board floors are in ftiir condition, as are also the outside toilets. The 
factory is not well organized and to ail appearances ui>t successfully 
operated. The rating runs from "Fair" to "Poor." 

New Castxt — 

The Scioti Canning Co.— Tomatoes, only. A good frame building 
with a good plank floor. Fair outside toilets and satisfactory wash and 
dressing rooms are provided. The solid refuse is hauled away and the 
liquid waste ia turned Into the eewer. Inspector gives tiiis plant a score 

NontESTILLE 

The Standard Canning Co.— Corn aiid tomatoes packed here. The 
building la of frame construction and Is in hardly fair condition. The 
floors are concrete in operating room and are good. Frame elsewhere 
and only fair. Toilets in the yard, fairly well kept and wash rooms are 
provided. The factory waste is carried away by the sewer. Score, "Fair." 

NOBTH VBBNON — 

T. A. Snider Preserve Co.^Tomato pulp only Is packed at this jdant. 
The building Is a frame, in fair condition. Where the pulp is cooked and 
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packed the floor ta coucrete and satisfactory. EUsewbere the floors are 
of wood and not quite satisfactory. Wash rooms are not j^ovided and 
the toilets are unsatisfactory. The refuse is not well handled, the sewer 
system being inadequate. The score is "Poor." 

Onsco — 

Otisco Canning Go. — This is a farmers' co-operative concern which is 
having a lot of trouttle about getting a decent water supply. If this was 
obtained the score would still remain "Poor." 

Ox Valuiy — 

Ox Valley Canning Co. — This company did a little buslneea this year 
In a poor frame building, with a poor board floor. The drainage is not 
satisfactory and it is impossible to keep the place in a sanitary condi- 
tion. The place Is condemned as a food plant Score, "Poor." 

Paoli— 

H. P. WUliams Fruit Products Co.— Tomato pulp Mily. Brick, stone 
and cMicrete. Sanitary throughout The plant is equipped with its own 
lighting plant and the machines are run by motors. This company Is 
setting the pace for ail cannera In the United States. They have two 
chemists constantly employed at the plant taking samples of each batch, 
making tests and doing experimental work. One Interesting result of 
their investigations was the tnstaliation, during the season of 1913, of a 
$3,tX)0 copper kettle — a jacketed vacuum cooker, which reduces the pulp 
to a speclflc gravity of l.(M in less than twelve minutes, without the loss 
of any natural color or flavor — an enviable accomplishment, never before 
successful. 
Patbiot— 

Patriot Canning Co.— This concern is equipped to do a general pack- 
ing business in a satisfactoiy manner, but did not operate this year 
becanse of a failure of crops. 

Pekin — 

Pekin Canning Go, — Tomatoes, only, packed. 
Fair board floor. Fair outside toilets. No wash r 
and hauled. Organization ffllr. Score, "Fair." 

PFWDLBrOH— 

Lee Canning Co. — Tomato and tomato pulp. This company has a 
brick building and cimcrete tloors, in good condition. Yard toilets. are 
only fairly well kept and no wash rooms are provided. A drain tile 
carries away the waste matter. Pulp is packed In tme gallon tin cans. 
The rating here is "Fair." 

Pbthcbtob— 

'Princeton Canning Co.— Tills company operates in a fair frame build- 
ing with fair iKiard floors. Outside tollers are In fair condition. No 
wash rooms. Pulp is packed in flve-gallon tins. Rating "Fair." 

Pebo — 

Ptru Canning Co.— General jtaekei's. Good frame building. Floors 
! (good) and wood (not tight). Inside toilets fair. Wash and 



3vGooglc 



rels. Score, ' 

Fetebsbubo — 

Petersburg Canning Co. — This te a new plant, embodying some rather 
nOTe] ideas, ooe of wbt<4i la a kind of "cash carrier system" for convey- 
ing tomatoes along through the process of washing, scalding, sorting and 
sizing. The Inspector did not see the scheme In operation, but George 
Herford, the manager, was very enthusiastic over Its efficiency. Toma- 
toes, only, and packed. Solid waste is hauled away, other refuse is 
carried through the sewer. The score is "Good." 

pETESSBrso, B. F. D.— 

Wm. is. Chetc. ^Farmer's hand pack tomato plant The egai[HneDt 
Is insignificant, but great care la exercised, with a fairly aatisfactoiy 
padi resulting. 

POBTLAMII— 

W. H. Hood Canning Co. — Not operaOng this year. 

PLilNFIEUJ— 

Van Camp Co. — Tomatoes and tomato pulp packed here. A good 
frame building with good board floors, fair outside toilet^ wash and 
dressing rooms and the refuse carried away by sewer tells the story of 
this plant Pulp Is packed in cne gallon tins. The rating Is "Good." 

KlSINO SxJN — 

Rising Sun Canning Co. — Crops failed. Did not operate this year. 

RieiNO Sen, R. F. I>. No. i— 

Wm. Bunger. — This is a small farm plant in Ohio County, started 
late in the season. Care must take tlie place of equipment 

BOCHESTGB — 

Rochester Canning Co.— General packers. Frame and cement build- 
ing. Concrete floors, all In good condition. Inside toilets are good and 
wash and rest rooms are provided. The refuse Is conveyed through the 
city sewer. Ample water pressure is available and there seems to l>e 
good use made of It. The Inspector calls this place "Good." 

SAIUTO0& — 

Warren & Harshman Canning Co. — These people do a general padi- 
ing bu^ness In a good frame building with good board floors. Fair out- 
side toilets are provided, as are wash rooms. Liquid waste Is sewered, 
solids hauled. Score, "Fair." 

SCOTTSBUIW 

Soottthnrg Canning Co,~QeDetal packers. Good frame building. 
Good concrete floors. Good outside toilets. Befuse— sewer and haul. 
(As thia report la being prepared we learn that Mr. Rider, who is one oC 
the pioneer packers of the State, has aold hia plant to J. S. Morgan & 
Son of Austin, tnd,, and will retire from active business. The score Is 
"Good." 
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SEmouB — 

Seymour Canning Co.— Tomatoes, tomato palp and pnmirkins packed 
tiere. 'The building is a frame, In good condition. The floors are board, 
wlilcb are fair to good. Outside toilets are furnlsbed and kept In fair 
condition. No washrooms are provided. Sewer and liaul for the disposal 
of waste matter. This CMnpany la deficient In equipment for washing 
tomatoes. Othen\-lse It is well managed. Tb6 score is "Fair." 

Shabpbvilu: — 

Skarpgviltc Canning Co.— Tomatoes and tomato palp. Good frame 
and brick building. Good concrete floora. Gopd yard toilets. Good 
wash and dressing rooms and a good tile drain. Throughout this factory 

Is "Good," 

SHBXomujf— 

ShelbvviUe Canning Co.— This plant packs nothing but com. The 
building is a good frame and the floors are good — wood and cement. 
Fair outside toilets, good wash rooma. City sewer takes care of the 
refuse. Score, "Good." 

Shebidah— 

Skertdan Packing Co. — Com, peas and tomatoes Is the line packed by 
tliis company. They do the work In a good frame building with good 
cement floors aod satisfactory wash and dressing roMus. Outside toilets 
are fair. The waste Is carried away by a drain tile. Rating, "Good." 

S. H. Murphy if Co., Cannerg. — Tomatoes and tomato palfv. The 
building is frame, with steel siding and the condition of the building is 
good, aiie floor is good concrete. Outside toilets are provided. Wash 
and dressing rooms are satisfactory. Solid waste hauled to dump, liquids 
by sewer. This place scores "Fair." 

jSunmiMi Co-operative Canning Co. — This company packed tomatoes 
and put up soup Stock, the latter in one gallon tins. Thetr building is 
getting old, bat the condition is fair. The floors are board, also fair. 
I'ard toilets. Waste is hauled in part and put through an unsatisfactory 
sewer In part. Wash rooms are not provided. The score of this place is 
a scant "Pair." 

SWATZIX ■" '' fl '■"'l^^j 

Sicayaee Canning Co. — This concern packs corn and tomatoes under 
very unsatisfactory conditions. Their building Is old and In poor 
condition. The floors are of boards, full of holes and cracks, making It 
Impossible to cleanse the place. The toilets are poor, In the yard, and 
within a hundred feet of the work room. No wash rooms are provided. 
The sewage Is carried In an opea trough eighty feet and dumped into 
a swaile, where It la allowed to remain and rot. This plant cannot operate 
longer t)ecause of these unspeakable conditions. Rating, "Bad." 
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Tell Crrr— 

Tell City Canning Co. — TomatDea only. Good ftame building, tight, 
clean board floors, good ten-inch sewer to Ohio River, good water pres- 
sure well used and a carefnl man for manager makes this plant entitled 
to a score of "Good." 

Tebbe Haute— 

The Loudon Canning Co. — 'Tomato catsup. Good brick building. 
Good clean concrete floors. Good toilets (althougb they are In tlie yard). 
Good wash and dvessing rooms and good sewer facilities, along with 
good management and care, makes this place "Mighty Good." 

Snider Preserving Co.— Tomato pulp. Good tffl<* building, good 
cement floors, fair outside toilets, satisfactory wash rooms and efficient 
drainage." Score, "Good." 

Tlie Fame Canning Co. — General pacters. The cwnpany <^)eratee in 
u good frame buildlDie:, with good wood and cement floors, fair outside 
toilets and waeli and dressing rooms that are satisfactory. The refuse is 
disposed of by means of the sewer and the- wagon. The Inspector gives 
here a grade of "Good." 

UwDEEwoon — 

Huagland Bros. Canning Co. — General line of food products packed 
here. The building is brick and frame, in good condition. The floors are 
concrete and board and are also good. Toilets are well cared for In the 
yard, but no wash and dressing rooms are provided. The waste is taken 
away, some by wagon and some by the sewer. The gwieral sanltarj- 
conditions here are "Good." 

VAIiONIA— 

Vallonia Canning Go. — Tomatoes and pumpkins. New frame build- 
ing in good condition. Good tight board floor. Toilets in yard screened 
and well kept. No wash rooms. Ilie general sanitary conditions here 
are "Good." 

ViENlTA — 

Vienna Canning Co.^Thls factory bnmed September 9th and was a 
total loss, there being no Insurance. The company will have a good plant 
ready for the tomato season next year, 

ViNCENNES — 

Dper Packing Co. — General packers. The building is a brick and 
frame, in good condition. The floors are board and concrete, the latter 
being good, the former fair. Toilets, In the yard, are in fair condition. 
No washrooms are provided. Sewer carries away the refuse. Rate. 
"Fair." 

Old FinceiwMM Preserving Co. — Full line of preserves, picklea and 
condiments. TliIs is a new concern, doing business in a brlcii building lo 
a fair condition, with good tight board floors, fair Inside toilets and the 
city sewer to taka off the waste. The rate is "FalT;" 
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WaMith Canning Co. — General packers. Good stone building. Good 
concrete floors, Satlafartory sewer service. Wash and dressing rooms 
provided. Rating, "Good." 

Was h ington— 

WaghtngUni Canning Co. (T. A. Snidpr). — Tomato pnlp. Frwn an 
old dilapidated building taken over last year, working under tlie toBistent 
demands of tbe inspector (and the nnanager working, too, with a hearty 
good will) this plant has been improved until the sanitary ctaiditlons are 
reasonably satisfactory. Whitewash and paint, concj-ete, water, will and 
work will make good places out of bad places. Tlila plant is fairly 
Mititled to a grade at "Fair." 

Westfield— 

Oeo. Van, Camp Packing Co.^-General food packers. The work is 
done in, a frame buibling, in fair condlti<>n. The wood floors are very 
mnch worn and should be replaced. Concrete, in storage room, is good. 
Outside toilets are fair and not screened. No wash rooms provided. 
Place not systematically cleaned. Score lower than "Fair." 

WHITEtANIl — 

Whileland Canning Co. — Tomatoes, peas, pulp and bottled catsui>. 
This is one of tbe Grafton Jobnaon plants. JohnsMi has a way of build- 
ing, and he aometiines gets more buildings than he needs. It is that way 
at this plant. The part he is using now is a good frame with good 
concrete floors. The toilets, in the yard, aro screened and well kept 
Wash rooms are provided and the sewerage is saMsfaetory. The score is 
"Good." 

Windfall — 

.The Royal Canning Co. — Peas, tomatoes and tomato pulp paired 
here. The work Is done in brick and concrete buildings, in lair condition. 
TTie floors are good concrete. Outside toilets are fairly well kept. The 
facilities for employes' washing are not satisfactory and dressing rooms 
and towels are not provided. Tomato pulp is made from skins and cores 
and whole stock. The rate is "Pair." 

WlNSLOW — 

ISmh Mortttn. — This is a small farm hand-pack plant. The equipment 
is crude, but care and cleanliness Is in evidence. 

WOBT H INGTON 

Worthington- Canninn Co. — A good plant was under course of erection, 
but financial embarrassment caused the work to suspend and the place 
was not ctwnpleted. Crop of tomatoes shipiied to Washington. 

TOBKTOWN 

Yorktown Canning Co. — This company packs tomatoes only, in a 
frame building which is not in good condition. The floor Is made of 
boards and is only fair. The outside toilets are rated as being in fair 
condition. Wash rooms are not provided. Solid waste is hauled to the 
dump and liquid rcfuss is turned into the sewer. The inspector gives this 
plant a rating of lower than "Fair." 
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REPORT FROM THE WATER LABORATORY. 



The work of the laboratory shows au increase in the Dumber of 
samples analyzed during the yetu* of 38.5 per cent, over that of 
1912. In all, 1,611 samples were examined, of which 764 were 
from shallow wells, 592 from deep wells, 94 from streams, 66 from 
springs, 59 from cisterns, 22 from lakes and ponds and 14 from 
miscellaneous sources. Of all the samples analyzed 961, or 59.6 per 
cent, were of good quality, 478, or 29,6 per cent., were unqualifiedly 
bad ; while 172 samples, or 10.8 per cent, showed such a departure 
from normal standards that they were classed as doubtful. 

One thousand three hundred and twelve samples were from 
private supplies and were classed as follows: Shallow wells, 722; 
deep wells, 465 ; springs, 52 ; cisterns, 59 ; miscellaneous, 14. Of 
the shallow wells examined, 268, or 37.3 per cent., were good ; 375, 
or 51.8 per eent., were bad, and 79, or 10.9 per cent., were doubtful. 
Classing the doubtful and bad samples t(^ther, as it is only a 
question of time when the doubtful waters will be bad, 62.7 per 
cent, of all the shallow well waters examined were not potable. 
This percentage of bad water is practically the same as it has been 
during each of the seven years the laboratories have been in opera- 
tion. The quality of the deep wells examined, however, is very 
different : 86.9 per cent., or 404 of the 465 samples examined, were 
good ; 7.5 per cent, were bad and 5.6 per cent, were doubtful. 
Since we tnow that some of the deep well samples were undoubted- 
ly from first water wells and should properly have been classed as 
shallow well samples, the condition of the deep well waters is satis- 
factory. 

Of the spring samples, 61.6 per cent, were good, 25 per cent 
were bad, and 13.4 per cent, were doubtful. By this showing the 
reputed purity of the spring water supply is shown to be more a 
theory than a fact. Many so-called spring waters are polluted sur- 
face waters which flow from the bases of polluted areas. Such 
waters are no safer than shallow wells sunk in the same area. 

Cistern waters are too cMnmonly impure. But 56 per eent. of 
the samples examined were potable; 32.2 per eent. wei-e bad, and 
11.8 per cent, were doubtful. This condition is due either to the 
fact that the cistern, usually located in the back yard, is broken and 
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allows the ingress of polluted surface water, or received the be- 
fouled water from dirty roofa. In either event such water is not 
potable. 

Two hundred and ninety-nine public water sapplies were ex- 
amined during the year, 127 of which were deep wells, 94 streams, 
42 shallow wells, 22 lakes and ponds and 14 springs. Of the shal- 
low well samples, 59.6 per cent, were good, 14.2 per cent, bad and 
26.2 per crait. doubtful. 

The shallow wells used as public supplies are better located 
and better protected than the shallow wells used by private owners. 
Nevertheless far too many are polluted, and the use of the shallow 
well as a public supply should never be allowed SEcept when by 
frequent analyses the purity of the water is established. 

Of the 127 deep well samples, 115, or 90.7 per cent., were good. 
But 2 samples, or 1.6 per cait., were bad, and 10, or 7.7 per cent., 
doubtful. 

Of the streams analyzed, 56.4 per cent, were good, 19,1 per 
cent, bad, and 24.5 jier cent, doubtful. These percentages are 
very neaiiy that of the shallow wells, and show a similfu* disregard 
for the character of the water supply on the part of the manage- 
ment of the supplies. There are today no unpollnted strefuns in 
Indiana, and no flowing water, indeed no surface water of any 
description, is so surely unpolluted that it is safe -for drinking 
and domestic purposes without suitable treatment. Of the springs 
used as public supplies, 71.6 per cent, furnished potable water; 

14.2 per cent, are bad, and 14.2 per cent, doubtful. Fifteen, or 

68.3 per cent., of the 22 lake and pond samples examined were 
good, 18.2 per cent, bad, and 13.5 per cent, doubtful. As is the 
case with streams, lake and pond water receives such quantities 
of surface wash and direct pollution as to be unfit for use until 
properly purified. 

An interesting classification has been made of the water sup- 
plies of families in which there has been one or more cases of 
typhoid fever. The results show that the pereentage of bad sam- 
ples in these suspected waters is slightly higher than the totals. 
In other words, there are real grounds for believing that typhoid 
fever is not infrequently contracted through the medium of the 
water supply and that the shallow well in particular contributes 
materially to typhoid fever mortality. 

A number of the samples examined were submitted by township 
trustees and school superintendents who were interested to know 
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the quality of the water ased at school-houses. In general the 
school hoose wells, whether shalfow or deep, furnish a potable water. 
The percentage of bad wells in this class is, however, larger in the 
case of the shallow than of the deep wells. It is highly probable 
that the pollution of the shallow well either at the school or home is 
not infrequently due tit the condition of the curb and platform over 
the well. When the platform is not water tight, the water pumped 
on it dripping back into the well carries with it the dirt and filth 
which haa accumnlat«d on it. Unless care is observed this pollu- 
tion may be considerable, especially in the case of the school well, 
where children running over the platform constantly track upon 
it the dirt from yard and highway. 

During the summer of 1913 a sanitary survey haa been made 
of the White River from its source in northeastern Indiana to its 
confluence with Uie Wabash in the southwestern part of the State. 
The results of this interesting survey are detailed at length else- 
where in this r«port. 
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THE WATER SUPPLY OF INDIANA. 
H. E. Babnard, Ph. D. 

In the last six years we have analyzed five thousand well waters, 
and out of the mass of data collected, we are now able to determine 
with such a degree of accuracy that our statement is not a hypo- 
thesis but a faet that the well supply of the cities and towns of 
Indiana is not only to be viewed with suspicion, but in rather more 
than fifty per cent, of the cases, pronounced polluted. 

If such a statement had been made the first or second year of 
our work, it would have undoubtedly been pointed out that the 
water analyzed did not represent average conditions and that the 
samples sent in were from wells suspected of being impure, and 
that while many of these samples did prove'to be polluted, by far 
the greater number of wells were pure and safe. But as year after 
year we have tabulated the results of our work, we have noticed 
the very singular fa«t that our results varied very little indeed. 
In fact the percentage of bad and doubtful well waters in the 
year 1912 is almost exactly the percentage reported the first year 
of our work in 1906. It is impossible to believe that the health 
officers after studying the well supplies in their community for 
many years, are still sending in only the worst waters, or that the 
individual owner is not asking for an analysis save when he sus- 
pects the purity of his supply. I am convinced that of the 500,- 
000 wells furnishing water to the citizens of Indiana, at least 
250,000 are not furnishing pure water, but a water contaminated 
by the waters of the home and community. 

Of 4,959 wells examined in the last few years, 3,051 have been 
classified as shallow wells, and 1,908 as deep wells. This classifica- 
tion is not perfect, for it is frecjuently impossible to get data suffi- 
ciently ade(iuate to place a well in its proper class. We classify 
all dug wells as shallow wells, and all driven wells as shallow wells 
when it is evident that the well does not pass through an imper- 
vious strata. In some parts of the state a layer of clay or hard 
pan may lie so close to the surface that a driven well not more 
than ten feet may in fact reach second water and so entitle it to 
be classed as a deep well. In other parts of the State, especially 
where sand and gravel deposits are deep, a well may be seventy- 
five or one hundred feet in depth and still tap only surface water. 
Obviously, when we do not know all the facts, our classification is 
subject to some inaccuracies. Nevertheless, it is significant that 
of the 3,057 shallow wells used as private supplies, but 1,331 were 
good; that 1,391 were classified as bad and 335 as doubtful. Since 
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a doubtful well water is bound sooner or later to pass the danger 
line, in the interests of safety it should be viewed with suspicion, 
and Glassed with the bad waters. This means that 56.5 per cent. 
of the shallow wells are impure. Of the 1,377 deep wells used as 
private water supplies, 1091 furnished pure water, 160 bad water 
and 126 doubtful water. In other words, more than 79 per cent, 
of all the deep wells furnish a pure water. The difference in the 
quality of the deep and shallow well is thus strikingly shown. If 
the actual facts were at hand, I have no doubt but what the pro- 
portion of deep wells of satisfactory character would be greatly 
increased. There is no real reason why every properly eased well 
which passes through an impervious stratum should not furnish 
pure water, save in the isolated instances where sewage is poured 
through sink holds or abandoned gas weUs into the lower levels. 
Such conditions do obtain in the cavernous regions in the southern 
part of the State, and they are not unknown in the so-called gas 
belt. 

For years, indeed I think I can say since the time man first 
scooped a hole in the damp earth to get a refreshing drink, it has 
been assumed that a well water was purer than a stream or pond 
supply because of the fact that it was fed from an unknown source 
which, filtering through adjacent soil, was in some mysterious man- 
ner purified by Mother Earth. Within the last one hundred years 
we have begun to lose faith in Mother Earth, and while still recog- 
nizing the power of the chemical processes taking place within her 
to destroy organic matter and the physical properties of sand as a 
filtering medium, we have learned through bitter experience in the 
home and careful investigations in the laboratory, that Mother 
Earth often fails of the duty so commonly imposed upon her. 

In our youth we are told that three-fourths of the earth is 
covered by water. In certain parts which we call land, the water 
level is below the surface, and, being unseen, is not understood. 
The volume and velocity of the river flowing on the surface is 
measurable, and it never occurs to us that the water lying below 
is just as surely fiowing always toward a definite outfall. A well 
but pierces this flowing stream, and by removing rock and gravel, 
enlarges the void until a pump or bucket may reaeh the supply. 
If undisturbed, under normal conditions the water in the well is 
slowly fiowing out in just the same course as if the well had not 
been made. When, however, a well is used and so its surface for 
the time being lowered, the direction of the flow is changed and 
all the" water filling the voids about the well in every direction 
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ceases ita natural flow and drains toward the lower level naturally 
created by the removal of the well water. The more frequently 
the well is used the more frequently the natural flow is interrupted. 
The condition is but little different from that created when one 
dips a bucket of water from the open surface of the lake. The 
void created for the moment is immediately filled by the inflow 
of the surrounding water. If a well is freely used, inflow will 
take place for a distance of one hundred feet laterally, and in the 
direction from which the ground water flows for a much greater 
distance. Hence, ordinarily a source of filth in order to contam- 
inate a well, must be within one hundred feet or, in extreme cases, 
two hundred feet, except in the direction from which the ground 
water flows. But this it not the whole truth, for the original source 
of filth may be much farther removed and gradually poison the 
soil in the direction of the well, until it has extended within its 
influence. The effluent from our cesspools has been known to seep 
throtfgh the soil for a distance of two hundred yards and finally 
reach and pollute a well water. If these facts, simple as they 
are, -were understood as they should be, would we find as we do 
today hundreds of thousands of wells in our thickly settled com- 
munities? The farm well, originally pure, is often enough subject 
to the baneful influence of barnyard, privy vaults and kitchen 
wastes. But how can the city lot forty, sixty or one hundred feet 
in width, backing up to a similar lot fronting on another street, 
occupied perhaps for many years by dwellings, stables and out- 
houses and saturated through and through with all the wastes of 
living, be depended upon to furnish a potable water? Can any- 
thing be more obvious than that the shallow well on such a lot 
must be supplied by the water falling on the surface of the adjacent 
ground, and that such water as it leaches into the soil and finds its 
way toward the lower water level of the well must carry with it 
all the soluble organic and inorganic matter through which it 
passes, and because of its rich nutrient qualities be a perfect host 
for bacteria. Look upon the surface well in the cities and towns as 
a cesspool, for that is exactly what it is — a pit in the yard into 
which the soluble wastes of living find their way, later to be drawn 
to the surface, sparkling, eool, pleasantly flavored, and yet in fact 
wholly different from the water once occupying the soil now given 
to the activities of existence. In some parts, notably in the East, 
health officers have long since recc^^iized the folly of allowing the 
shallow well to be utilized as a water supply in their community, 
and whenever a public water supply protected from pollution by 
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a carefully selected source or purified by proper treatment is 
available, the well as a source of driuking water has had to go. 
The protest of the landlord and house owner that he be allowed to 
chose for himself his drinking water, and his wish to depend upon 
the effluent in his back yard, is no more considered than his desires 
as to vaccination of his children or the policing of his community, 
or the activity of the fire department in suppressing the flames 
on the roof of his hotise. 

Is the time not soon to come in Indiana when the health officer, 
knowing as he now does that more than fifty per cent, of the surface 
wells are polluted, will take definite, positive and final steps toward 
closing them and compelling the community to use the public water 
supply of guaranteed purity! We are legislating for sanitary 
school -houses, where our children are gathered for months of the 
year. "We are going farther than that, we are requiring by law 
that there shall be no unventilated and nnlighted rooms. Is not 
the next step legislation which will prevent the unwise citizen from 
quenching his thirst by the seepage of his back yard. The medical 
staff of our army recognizes the danger of the well. When a regi- 
ment recently made its march from Fort Benjamin Harrison to 
French Lick, Indiana, and back, the soldiers were under strict 
orders not to drink from any well along the road. That was official 
recognition of the danger of the well, and apparently the situation 
was in the hands of those who could control it. I believe the health 
officers of our communities have just as great powers as do the 
ofSeers of the medical corps, if they would only use the courage of 
their convictions. If it were possible I should say to every health 
officer in the State, close every surface well in your community. 
If that is not possible at the present time because a pure public 
supply is not available, determine by examination at least once 
each year that every well is potable, and whenever a report is made 
to you that the water is receiving sewa^ effluent, close the well. 
At the time of examination it may still be potable — the solid con- 
tent may be increasing, the nitrates may be high, but the evi- 
dence showing present pollution may be wanting. Remember, 
however, that any heavy rain may absolutely upset the conditions 
which have kept the water potable and flush into the well not only 
the filth from the surface, but debris accumulated in the earth. 

The following charts show the condition of the well supplies 
of groups of cities in northern, central and southern Indiana. The 
results of the work in 18 cities are diagrammatically given in such 
way that the relative number of driven and dug wells and as well 
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the number of good, bad and doubtful waters in these two classes 
is clearly indicated by segments of a circle. The solid blact seg- 
ment represents bad waters, the shaded segment, waters of doubt- 
ful quality, and the white segment, good waters. In some instances 
the shallow well waters appear to be reasonably good, in othei-s it 
appears that the deep well waters are bad. A reference to South 
Bend, the first city in the series, shows that almost all the waters 
examined were from driven wells, and that most of these wells 
were pure. Of the dug well supplies but a small number were 
polluted. The second city, Logansport, shows a very different 
condition. There are a lai^er number of dug wells and only alKint 
thirty-five per cent, of these wells are unqualifiedly good, and a 
large number of the driven well samples are either bad or doubtful. 
In the city of Mishawaka every dug well examined furnished g-jod 
water. This was also true of the city of LaPorte. In Michigan 
City, however, every dug well was bad. A large number of the 
driven wells of both Michigan City and LaPorte were bad. In 
Brazil the geological formation is such that but few wells nri; 
driven, and of this number more than fifty per cent, are either 
bad or doubtful. As is to be expected, most of the dug wells also 
furnish badly polluted water or water which is of suspicious 
quality. 

In Richmond, where a number of driven and dug samples hnve 
been analyzed, a reference to the chart will show that nearly al! 
of the driven well samples were potable, while a much larger per 
cent, of the dug samples were badly polluted. The same statement 
is true of the Jeflersonville waters except that the percentage of bad 
in both classes is greater and that of all the dug wells but a few 
are of satisfactory quality. A composite chart showing all the 
data in the eighteen cities investigated is of decided interest. It 
is apparent that the deep well waters are on the whole of far better 
quality than the shallow well waters. However, many of the deep 
well waters are polluted. 

The following table incorporates the data upon which the charts 
were constructed. The figures showing the minimum, maximum 
and average depth of all the dug and driven wells are of much 
interest. It will be noticed that many of the so-called driven wells 
have a minimum depth much lower than the average depth of the 
dug wells. It is probable that such wells are first-water wells, and 
that they should properly be classed with dug or surface wells. 
The bad quality of many of the driven wells is perhaps attributable 
to the fact that they are not true second-water wells. 
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SPECIAL REPORTS OP PUBLIC "WATER SUPPLIES, FIL- 
TRATION PLANTS AND SEWAGE SYSTEMS. 

In addition to the routine analyses of water samples, the water 
department has furnished valuable assistance and advice to a 
number of cities. These investigatiooB have been made at the 
request of health officers and superintendente of water works and 
sewB^ disposal plants. The results of the investigations follow: 

Sewage Investigation at Bloomington. 

Acting upon the request of Dr. Fletcher Gardner, County 
Health Officer of Monroe County, and accompanied by Dr. J. E. 
Ross and Prof. U. S. Hanna, City Engineer of Bloomington, I made 
an investigiction on July 22, 1913, of the complaint upon which a 
damage suit was threatened. This complaint was due to an over- 
flow of the drop manhole located on the banks of Spankers Branch. 

It is estimated that 5,000 people, about one-half of tiie popula- 
tion of Bloomington, use sanitary sewers, the flow from which 
goes to a sewage disposal plant south of the city and about two 
miles from the Court House. The average flow is about four hun- 
dred thousand gallons per day. A drop manhole is located about 
one-kalf mile from the sewage disposal plant and the sewage flows 
under pressure and from this point to the plant through a 12-inch 
pipe under a bead of about 14 inches. 

During rainy weather, the flow is increased, and at such times 
the excess flow is diverted into Spankers Branch of the River Jor- 
dan as it is now known, which is within a short distance of the man- 
hole. When the creek is carrying a good flow of water, this overflow 
is harmless. At times, however, there is an overflow due to seepage 
water from cellars when the creek is nearly dry, and this dischai^ 
into the creek is objectionable. 

Prof. Hanna has improvements designed in which he proposes 
to raise the overflow outlet about two feet, thereby increasing the 
present head. It is believed that the su^^ted improvements 
will relieve the present difficulty. 

R^peetfolly submitted, 

Jat a. Craven. 
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A Sanitary Sukvet op Poque's Run, Brazil, Indiana. 
Jay Craveh. 
The following petition was received by the Indiana State Board 
of Health: 

"Brazil, Inn,, Oct, 17, 1012. 

We tbe UDdereisiied pctiti<Hiers lirli^ Id Brazil Tp. ot Clay Couuty, 
Indiana, reKpeotfolly petition tlie State Board of Healtb to make a eaDitar; 
surrey of tlie sewer cutlet for the city of Brazil, Clay Ooanty, Inijiami. 
The above to be a survey of Mream known as I'oKue'B Run or Birch Creek, 
Into which sewage from city of Brazil is disehargred, passing into and 
through the aforesnW township, imd to tfiXe such artion In the matter as 
your board thlnka wise ami reasonable. 

Jmo. R, FotlLKE, 

Chairman of C<Hnmlttee, 
Brazil B. R. !)." 



Acting upon instructions I visited Brazil on October 29th and 
made a sanitary survey of Pogue's Run, otherwise known as Birch's 
Creek. The accompanying map shows its location in the city and 
through the township where the petitioners reside. 

All the sewage, as weU as the storm water, of Brazil, with a 
population of 9,340, empties into Pogue's Run. During its passage 
through the city the creek flows through a large concrete sewer, 
which is 12 ft. wide and five feet high at it» outlet. The outlet 
of the sewer or passage is located on the property of the Brazil 
Fence Co., about 500 feet in the rear of the factory and about 
one-fifth of a mile inside the city limits. From this point it is an 
open ditch. 

In company with Dr. Sourwine, County Health Officer of Clay 
County, I followed Pogue's Run from the point where it com- 
mences as an open ditch to the farm of Henry C. Heck, over a 
mile from the city limits. At the outlet inside the city limits the 
effluent was a characteristic sewage with but slight if any dilution. 
At two points along the trip water in small quantities flowed into 
it, but not in sufficient amounts to visibly affect the physical appear- 
ance. 

In the design of the large sewer provision was made for the 
sewage during dry periods, a small semi-circular passage being 
constructed in the bottom for this purpose. Owing to the slight 
slope this channel soon becomes filled with heavy sediment and is 
rendered useless. 
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It is said that after a. heavy rain all these deposits are washed 
out and over the low farm lands through which the creek flows. 
In addition to the deposits in the concrete sewer the deposits in 
the open ditch are also carried over the low land. This alone is a 
serious menace to the health of those living on or near the creek. 




MAP OF 

POGUE RUN SEWER 

BRAZIL. IMOIAMA. 



Prom interviews obtained it appears that the worst eonditions 
follow for a day or two after rains and during dry periods. In 
an endeavor to get as much information as possible, statements 
were obtained from persons residing or working near the creek. 

The Chicago Sewer Pipe Company's factory is located about 
one-half mile below the outlet. Mr. "W. "W. Sauer, superintendent, 
said, "During the summer it seems to be a breeding place for flies. 
The flies are thick and the odor is bad. After rains when the 
creek has been stirred up, the stench is almost unbearable." 
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The office of the company is about 100 feet from the creek. 
Although it may not he the hreeding place for flies, yet their 
presence, together with the proximity of the creek to the factory, 
constitute a menace to the health of those employed there. 

Mr. A. D. McDonald, living about one-qnarter mile from the 
creek, said: "When no rain has fallen for some time smell is 
very bad; in the warm evenings it is almost unbearable, and at 
times it is almost impossible to sleep. Flies and mosquitoes are 
very bad. I have tried all Trinds of remedies, such as fly-paper, 
fly-traps, etc., to lessen the nuisance, but nothing seems to have 
any effect. Every day I get almost a fire-shovel full of flies from 
the traps. Property values have also been lowered because of 
the nuisance." 

Henry G. Heek, living about IJ miles from the outlet, says: 
"The creek runs through the middle of my place and it would 
be a hard matter to fence it off. The cows stand in it and also 
drink it. Last year 1 lost two cows. The water gets cm their 
hags and tails, and this is very unsanitary. When milking, the 
cows by switching their tails get it into the clothes of the milker 
and it is almost impossible to remove the odor. 

"At night when it is warm, it is almost impossible to drive 
along the road because of the unbearable stench. Forty years ago 
one could drink the water from the creek. Land values are also 
depreciating. ' ' 

Dr. C. C. Sourwine, County Health Officer, says: "The con- 
ditions are very unhealthful. Some arrangement should be made 
to separate the storm and sanitary sewers and treatment be applied 
to the sewage. The creek, before it began to receive the sewage, 
was as clear as any creek could be." 

Dr. H. Elliott, City Health Officer, says : ' ' The conditions are 
very bad. Although the city as a whole does not suffer, the odor 
in the southern part is very bad at times. The main direct 
nuisance, as far as the city is coucemed, is this obnoxious odor. 
Indirectly, our principEtl danger lies in our milk and cream supply 
from dairies along the creek, as the cows get into the stream and 
stand in it and unless their bags are thoroughly cleaned and all 
sanitary precautions taken, the milk supply is liable to become 
contaminated. ' ' 

Frank Kattman, City Engineer, says: "The city realizes tiie 
conditions are bad and ought to be corrected, but it is a question 
of finances. I believe the city would be ready to take up this 
question and abate the nuisance as soon as their finances permit." 
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The Edtuation as seeD on ttiis Biirvey was bad. Although the 
day was cool and the creek was in fair condition because of wash- 
ings by recent rains, the obnoxious odors were very noticeable all 
along the creek. The physical conditions of the water was de- 
cidedly repulsive. The sewage at this time was receiving very 
little dilation. These conditions are a serious menace to public 
health both to the city and the population along the creek. 

The city, or a portion of it, is affected directly by the odors, 
and indirectly by a possibly contaminated milk supply. 

The population along the stream is directly affected by the 
obnoxious odors Uiat are present the greater part of the year, by 
dangers from fly-borne disease, by danger to the health of their 
stock and contamination of their milk supplies, and by the depre- 
ciation in the value of their land. 

Steps should be taken by the city of Brazil to make a proper 
disposal of their sewage and remove the cause of this nuisance and 
the consequent danger to the health of the people. 

Some problems have to be met in the solution of the question. 
The sewage is all conveyed to one point and the cost of a disposal 
plant would not be great, but because of the construction of the 
combined sewer, it is a question whether a disposal plant to treat 
the present effluent with a storm water overflow would do. 

People acquainted with the situation say that the conditions 
are worse after a heavy storm, as great quantities of deposited 
sewage are washed out of the sewer and ditch and onto the low 
lands. The country is flat, the slope of the sewer is slight and 
a great part of the sewage is deposited and does not get out until 
a heavy rain washes it out. A plant to treat the dry-weather 
run would not catch a lai^e per cent, of the sewage which would 
be washed out during a heavy rain, and the plant would not remove 
the nuisance. The deposits seen at the mouth were of considerable 
depth and the small sewer designed to carry the dry season run 
of sewage was entirely filled. 

If a study of the question shows that it is impracticable to 
treat the present effluent and obtain satisfactory results during 
the entire year, then it will be necessary to have a separate sani- 
tary sewer constructed. An intercepting sewer may be constructed 
on either side of the present sewer, or it may be possible to build 
a small sanitary sewer inside the lai^e sewer. 

It is recommended that the city of Brazil be ordered to install 
a disposal plant for the treatment of the city's sewage, which will 
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render the effluent of sufficient purity that no nuisance will exist 
in the future. 

Analyses op Sampijs prom Pogue's Run, Brazil, Ind. 
On July 25, 1913, six samples were collected hy a committee 
representing the people, who petitioned the Sfate Board of Health 
on October 17, 1912, for a sanitary survey of Pog^ue's Run. 

Dear Dr. Hurl,: >'•»«■■< ■=•"• •'""' ^' '""<■ 

We. the commlttiH; rejH-esenthig petitlooerB einicei-ning Bi-nzil sewage, 
Bhip to you today six Jugs of the sewage water wbtcli nins through faniis 
south of town, We have numbered the jugs 1, 2, 3. 4. !> and 0, the water 
being secured at half-mile Intervals banning at oi>euing of sewer. TTils 
Pogue's Kuti Creek flows throush pasture land. The cows drink the water 
you have In the Jurs. The milk and pream is sold at the creamery. In the 
evening when the air Is qiitet a very tllsagreeable ixior rises from the CTeek 
and spreads ovei' the surrotmdlng country. We know fhe condition is a very 
disagreeable one and beblieve it to be an unhenlthful one. 

We would Bsk yori to examine the water and after understanding the 
conditions ask thp city to rtispose of her sewage In some sanitary way. We 
have asked the council to do this, but they have not heeded. We have been 
advised to settle in court, but you, in yonr official caiwdty may save us 
'*•' •'•>'■ J™. R. POOID, 

Secretary of Ctanmlttee, 

Brazil, Ind., R. R. 9. 

P. S. — Please understand that this sewer opens Inside tlie dty limits 
and the odor Is something terrible, and but for the oetvage water the creek 
would be dry In dry weather. 

During dry seasons, the sewage emptied by the eity of Brazil 
receives but little dilution. The analyses of the six samples, given 
in the accompanying table, shows the flow of the run to be a strong 
sewage, and as such it constitutes a public nuisance (Acts of 1905, 
section 535), warranting action by the State Board of Health. 

SAMPLES FROM POGUE'S Ut:N 
Taien at One-Half Mile Intervalu, Beginning at OpenUtg of Seicer. 

DuBoLved Oxygen 

Laboratory Numbor, Chlorine. Oiycen. Cqnaumect. Nitrites. 

1 20.8 .0000 7.9496 .0012 

2 25.6 .0000 18.8680 .0014 

3 20.6 .0000 3.5738 .0010 

4 23.6 .0735 1.3760 .0010 

6 14.2 .0000 1.7890 .0008 

S 14.6 .0832 ' 1.44!i0 .0008 

(See "A Sanitary Survey of Pogue's Run, Oct. 29, 1912," 
State Board of Health Report, 1913.) 
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Report of the Investigation op the Piltbation Plant op the 

Columbus Water Works, Columbus, Indiana. 

J. C. DiGos. 

At the request of Dr. H. H. Kammau, Secretary of the City 
Board of Health, an inapeetioQ of the condition of the public water 
supply of the city of Columbus was begun on September 4, 1913. 

The first public water supply of the city of Columbus consisted 
of a system installed by the Holly Water Works Company in the 
year 1871. It consisted of a direct intake from the East Fork 
of White River, a pumping station and a distribution system. The 
frequently turbid condition of the supply resulting from the muddy 
state of White River brought forth many complaints from the eon- 



In July, 1912, a contract was let for a purification plant to 
be used in conjunction with the above system. The purification 
system designed by Burgess and Long, Consulting Engineers, and 
constructed by the Roberts Filter Manufacturing Company, com- 
prises a raw- water pump-house containing two eentifugal pumps; 
two coagulating or sedimentation basins; four'gravity rapid filters; 
a filter house containing apparatus for the storage and preparation 
of chemicals in solution, together with a laboratory and locker 
room, and an outside covered clear well. The filters, pipe gallery, 
chemical feeding apparatus, together with the controlling values 
of the filters and coagulating basins, are contained in a brick build- 
ing covered with a reinforced concrete slab roof. The four filters 
are situated in a row parallel to one end of the coagulating basins, 
with the pipe gallery and controlling devices located between the 
filters and basins. 

The raw water intake is located a short distance above a rock 
dam which crosses White River near the road bridge. This dam 
is above all sewers emptying into the river at Columbus. The 
raw-water pump-house is located close by on the side of the stream 
and adjoins the building in which the pumps for the city pressure 
is maintained. The raw-water pumps are of the centrifugal type, 
each rated at four million gallons capacity daily, one driven by a 
steam turbine and the other by an electric motor. The water is 
carried by a 16-inch main, 450 feet long, to the filter plant. A 
16-inch Venturi meter measures the raw water pumped. 

The raw water enters the coagulating basin through a weir 
box comprised of four parabolic weirs so designed that the height 
of the water on the weirs varies directly with the volume of water 
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pumped, i.e., a height of 4 inches on the weirs indicates a piimpage 
of two million gallons daily. 

The coagulant, alum, is fed in solution into the weir box with 
the raw water and is regulated by a float control. This system of 
«oagiilant feed is designed and manufactured by the L. M. Booth 
Company. The apparatus used for preparing the chemicals con- 
sists of a concrete dissolving tank, two solution storage tanks and 
two solution pumps. The chemicals are stored in a room 24x36 
feet in which is located the dissolving tank. Beneath the floor 
are two solution storage tanks each holding 2,080 gallons. The 
solution pumps carry the solution into the chemical regulator 
located near the weir box. An excess flow is carried back to the 
storage tank. Devices are also provided for the preparation, stor- 
age and feed of a solution of hypochlorite of lime into the water as 
it enters the clear well, should such treatment prove necessary. 

Two coagulating basins of reinforced concrete are provided, 
each 106 feet 8 inches and 39 feet 6 inches wide with an average 
depth of 15 feet 4 inches. The total capacity of the two basins is 
955,000 gallons, which allows a storage of 5.7 hours when working 
under 4,000,000 daily capacity. Each basin is divided longitudin- 
ally by a concrete baffle into equal compartments, making a length 
of flow through each basin of 216 feet. With complete displace- 
ment the rate of flow would be only ,6 feet per second. In the first 
compartment of each basin is a sluice system comprised of fonr- 
inch soil pipe with five-eighths-inch holes drilled 30 inches apart. 
These discharge into an eight-inch pipe controlled by eight-inch 
quick-opening valves located in the pipe gallery. Each basin is 
also provided with two eight-inch outlets for complete emptying 
of the basin. 

The four filters are of concrete and each is 19 feet 3 inches wide 
by 21 feet long by 10 feet 6 inches deep. Each filter has approxi- 
mately 350 square feet of sand surface and a capacity of 1,035,000 
gallons when operated at the rate of 125,000,000 gallons per acre 
daily. The strainer system, comprised of concrete channels 12 
inches apart covered with perforated brass plates, each channel 
fed from a central supply channel of reinforced concrete and 
18 inches square. The filters are designed to be washed by an 
upward flow of 24 inches per minute, the dirty water being re- 
moved by four lateral troughs leading into a central gutter. The 
base of the filter is of 18 inches of gravel graded from three inches 
to one-fourth inch in diameter. The sand layer is 30 inches thick, 
with an effective size of .32 to .38 mm. A 60,000 gallon steel tank 
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of the railroad type is provided for wash, water. This is filled by 
a two-inch lead from the city main and regulated by an automatic 
eontPolling valve. Indicating and loss' of head gauges are pro- 
vided for each filter. 

The clear well is constructed of concrete and covered with a 
concrete slab roof. The capacity is 53i,000 gallons. 

The filter water is conveyed from the clear well to the pumping 
station by a 20-ineh suction line. It is pumped into the distribu- 
tion system, which consists of 21 miles of mains sized as follows: 
Twenty-inch, 1,700 feet; 16-inch, 1,910 feet; 14-inch, 540 feet; 
10-inch, 2,450 feet; 8-inch, 4,800 feet; 6-inch, 40,000 feet; 4-inch, 
59,500 feet ; and 3-inch, 400 feet. Eighteen hundred private taps 
and 165 fire hydrants are supplied. Water is sold to six manu- 
facturing concerns where it is measured by meters. 

Previous to the time of the investigation samples of water from 
the city tap and from the individual filters analyzed in the Water 
Laboratory of the State Board of Health showed that at least some 
of the units were doing inefficient work and in some cases indicated 
B. coU in the city water supply. 

On September 4, 1913, the writer went to Columbus prepared 
to make bacterial examinations of the supply and to carry on such 
investigations as might be necessary to determine the cause of the 
inefficiency of the filters. 

As the plant was of recent construction and modem design 
the cause of its inefficiency was thought from the start to be cen- 
tered in the operation of the plant rather than in its design or 
tionstniction. One point, however, led to a question. The sand 
used in the filters had been taken from the banks in the hed of 
White River located some three or four hundred yards below the 
mouth of the sanitary sewers. This sand contained a considerable 
quantity of clay and shell and the individual grains were irregular 
in shape. -It had at the time of being placed in the filters been 
thoroughly washed and was well graded. Though doubtless all 
contamination was washed out of the sand, the irregular shape of 
the grains would make proper washing more difficult. At this 
time the raw water was very clear, having a turbidity of only 
eight or ten parts per million. Three-fourths of a grain of aliim 
per gallon was used as a eoagulent. This amount produced a good 
appearing "fioc" fairly well settled out by the time the water en- 
tered the filter bed. Such a filter, however, is more difficult to 
wash than if a higher turbidity prevailed, and is likely to cause 
trouble with an inexperienced operator. The coagulating basin 
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was rather badly overg^rown with aigte, which upon microscopic 
examination, proved to be spirogyra and osdllaria. The sludge 
system appeared to be in good operation. Upon opening the waste 
valves the water would clear at the end of two minutes. 

One of the first steps taken was an examination of the eondi- 
tiou of the filter bed a^ the water was dropped from them in the 
oourse of cleaning. It was quickly seen that the top layer of sand 
contained an unusually lai^ amount of clay or other binding 
material. As the water was lowered on the bed, cracks opening 
half an inch were seen. The sand was pulled away from the walls 
of the filter one-half to three-fourths of an inch, indicating a very 
high per cent, of foreign matter present. As the jelly layer or 
"schmutzdecke," was broken by such cracking the condition of 
the filtered water was easily understood. This filter bed was 
washed, using a rise of water of 24 inches per minute in the filter. 
Even after 60,000 gallons (nearly ten per cent, of the filter effluent) 
bad been used the wash water still ran dirty. It was, however, an 
even wash, showing that there was no formation of "mud balls" 
or caking of the sand. After washing, the water was dropped and 
the bed examined again. The cracks began to form before the 
water dropped to the surface of the sand. This would indicate 
that although the washing had been exceedingly vigorous, it was 
not sufficient to remove all the dirt from the sand. The top six 
inches of sand had in it suflficient binding material to enable a 
compact ball to be formed when the sand was compressed. Below 
this depth the sand appeared quite clean. A casual examination 
of the top layer of material indicated the bind'ng material was the 
precipitated alum mixed with clay. With this idea in view it was 
hoped that by frequent and vigorous washing the filters might be 
restored to efficient condition. 

During the succeeding days washii^s were made as frequently 
as the wash water supply would permit. Uofortunafely this was 
not as frequent as had been hoped. A two-inch supply pipe led 
to the tank and this was checked somewhat by the automatic alti- 
tude valve which regulated the supply. In order to determine 
the effect of such washings upon the efficiency of the filters samples 
were taken daily, or as often as was feasible, from the raw water, 
settled water, city mains, and from such other filters as were then 
in operation. These samples were examined for total bacterial 
counts, gelatine incubated at 20 degrees being used, and for gas 
formers by means of a lactose broth. The results of bacterial work 
was as follows : 
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These figures show a baeterial content of the raw water raaging 
from 2,050 to 850, with a fair reduction from day to day in the 
filtered water. In many cases gas-forming bacteria were found 
to be present in the efSuent of some of the filters. None, however, 
was found at any time in the city tap, indicating that they probably 
died out upon exposure to the darkness of the clear well. The 
gradual reduction of the bacterial count was pleasing; however, 
the conditions of the surface of the filter were far from what was 
desirable. 

A lai^e per cent, of the dirt had been removed from the top 
layer of the sand ; nevertheless even after many vigorous washings 
there continued to remain in it sufficient binding material to cause 
the "schmutzdecke" to develop cracks. Simple washing seemed 
to have failed in cleaning the filters, so other possible causes were 
considered. Upon a microscopic examination of the top layer of 
sand it was found to contain myriads of micro organisms, among 
which was a host of diatoms of the "boat shaped" variety. Fila- 
ments of fresh water algie were present to, a considerable extent. 
Since the presence of abnormal numbers of such organisms has fre- 
quently been the cause of inefficiency in mechanical filters it was 
determined to give the basins and filters such a treatment as would 
destroy this life. 
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On September 13th, one of the coagulating basins waa dnuned. 
Ab the water was lowered in the basin the walls were found to have 
a thick coating of algse for a distance of eight or nine feet from 
the top. Below this distance the walls were covered with a pink 
or red growth which upon microscopic examination proved to be 
colonies of the diatoms previously discovered in quantities on the 
sand of the filter beds. Upon draining, only five or ^x inches of 
sludge waa found to be in the bottom of the basin, showing the 
work of the sludge ^rstem was effective. The walls of the basin 
were thoroughly cleansed by the use of wire brooms and a stream 
of water from a fire hose. The sludge was slushed oat through 
the drain. As the basin was filled copper sulphate was added at 
the rate of eight pounds per million gallons, or at approximately 
one part per million. On September 15th the second basin was 
cleaned in the same manner as the first. This basin contained 
about eighteen inches of sludge not removed by the sludge Extern. 

On September 18th the plant was again visited and Filters I 
and II treated with copper sulphate. The filters were thoronghly 
washed as usual. The water was then allowed to drop through 
the filter until only a foot stood above the sand. One pound of 
copper sulphate was dissolved and added to the water above the 
filter. This was well mixed and dropped into ttie filter until only 
six inches of water remained above the sand and allowed to remain 
there five or six hours. Later the filter was well washed and put 
into commisEoon. 

On the 19th, after these filters had been in operation 10 or 12 
hours, they were examined. The " achmutzdecke " was found to 
be in perfect condition, free from ruptures or cracks. Samples 
taken at this time showed the following conditions: 
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Acid forming bacteria were present in the raw water, but absent 
in other samples, indicating no B. coU in city water. The bacterial 
reduction was 99.1 per cent. 

Following the visit of September 18 and 19, filter bed No. 3 
was given a treatment with copper sulphate. All the beds were 
washed frequently by the operator and in nearly every case re- 
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ported to be in excellent condition at the time of washing. On 
September 26th, when the plant was visited by the writer, beds 
No. 1 and 3 were examined and found to be in very good condi- 
tion. Samples taken to the laboratory upon examination were as 
follows : 
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ported to be in excellent condition at the time of washing. On 
Sept«mber 26tli, when the plant was visited by the writer, beds 
No. 1 and 3 were examined and fonnd to be in very good condi- 
tion. Samples taken to the laboratory upon examination were as 
follows : 
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The maximum bacterial count on the filter effluent waa 35 per 
ce. and a minimum count of six. The count of the tap water was 
5 and 4, indicating a dying off of the bacteria in the clear well 
and city mains or, ptssibly, that the filters had previously been 
working at higher efficiency. The raw water counts averaged 
2,250 per ce. These figures indicate a bacteria reduction of 99.8 
per cent., which is very satisfactory. Plantings of 1 c.c. on a 
litmus AgOJ" platp indicated the absence of acid-forming bacteria 
in any of the samples. The complete removal of gas-forming bac- 
teria seemed impossible even when the filters were operating under 
the most favorable conditions. This fact further emphasizes the 
necessity for a constant watch from day to day against the pres- 
ence of B. coU in the city water. 

A bacterial laboratory has been installed in the plant, fully 
equipped to carry on such examinations as may be necessary in 
water-works control wort. Bacterial counts, presumptive tests for 
B. coU and tests for acid-forming bacteria will be made from day 
to day. Preparation has been made for determining the following 
factors of the raw and filtered water : color, turbidity, alkalinity 
and chlorine. By making such examinations not only will the 
operator be able to carefully guard the city water supply, but will 
be able to detect a slight inefficiency of an individual filter, and 
determine the proper amount of coagulent to use. 

The plant at Columbus is well designed and constructed, but 
the raw water is of such a nature that a daily examination of the 
filter effluent must be made. The inefficient condition which de- 
veloped during the month of August and continued into September 
was due to ttie presence in the raw water of great numbers of 
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micro organiBios, and to the inexperience of the operator in proper- 
ly meeting Buch a situation by more frequent washings. As a 
result the top layers of the beds became filled with foreign matter 
consisting of clay, precipitated alum and micro-organisms. This 
binding material caused cracks to form in the surface of the filter 
bed, allowing the water to run through practically unfiltered. The 
public supply is at the present time very good and should remain 
so with proper operation of the plant. 



The Cbawpordsville Water Supply. 

June 7. 1913. 
Dr. W. G. Swank, Secretary, Departmeut of Henltli, aud Sanitation, Craw 

fordBvllIe, Indiana. 

My Dear Dr. Swank — I have your letter of the 31st ultimo in reference 
to the use of the Jftney Jones Springs aa an adjunct to the present water 
anpply of your city. 

When tbe State Board of Health made its original Invwitigatlon of 
conditions in Janey Jonea Hollow It eould not approve of the use of the 
water under the circumstances tlien surrounding the supply, and you were 
advised that the Stite Board of Health would not permit tbe use of ths 
water until an extended investigation had shown the supply to be absolutely 
safe. 

Since the first rejiort the ownera of the springs have made extensive 
Improvements, raising the height of the walls of eacli spring; laying ii 
large sewer to carry all surface water and sewage to a point below the 
springs, filling the head of the ravine, etc. We are advised that the wuler 
company Is prepared to make other improvements before making use <>f tlic 
water. In view of the Improvements already carried out and the promise 
of the company to make such other improvements as may be suggested, the 
State Boai-d of Health will not refuse to the company Uie use of the water 
after they have compiled with the following ordei's. 

1. Each siirlng is to be surrounded with a clay puddle at least one 
foot thick reaching out fifteen feet from the spring at tiie present 
filling. flfKr wlilch tlie curbs of the spring are to be raised twelve feet 
alKfve their present level. 

2. TTie grand terrace around the spring la to he' so raised or 
curt>ed above the level of the railroad and Market street grade, that 
surface water even under flood conditions, will not flow into the hollow. 

3. The water company Is to grade the steep sides of the ravine. 
Increasing the present flow and ralsiug the present bed at least twelve 
feet. The compiiny will then park and otherwise beautify the grounds. 

4. Ab an additional prccautltHi a sewer Should be carried from 
the gutters aiong Market street direct to the main sewer in the hollow. 

5. All dumping of refuse and gai'bage In the hollow must be 
prohibited. If this protection cannot be secured by the company aloue 
a city ordinance should be enacted as an additional protection. 
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After all the improvements herein set out have l)eea completed tlie 
wrater company shoiild arrange to malte frequent and continued aaalfses of 
tiie water, and if at any time tlie character of the water becomes such that 
It is of doubtful purity, the use of the springs must be dlacontjnued. 

It Is tbe t>elief of the State Board of Health that the water supply 
obtained from Janey Jcmea Springs, improved ami protected as above set 
out, will be a safe and acceptable water for the city of Crawfordsvllle. 
Youra very truly, 

H. E. BAJlNAJtD, 
Chemist, Indiana State Board of Health. 



The Proposed Danville Sewerage System. 
. Since the investigation of the pollution of "Wliite Lick Creek 
by the county sewer which was made on January 30, 1912, addi- 
tional information made advisable a second survey on February 
1, 1913. 

By this survey it was found that for a distance of about 800 
feet on Main street the sewer was not over 18 inches below the 
street level. Two bad breaks, one at the intersection of Main 
and Indiana streets and the other on Main street near Tennessee 
street, occurred in the summer of 1912, due to the clogging of the 
pipe by sediment deposited by the storm water and by roots of 
trees grovring in the pipes. For several weeks the sewage flowed 
in the streets. "When the pipes were uncovered to make repairs, 
it was found that they were laid with open joints. 

In tbe report on the first survey it was stated that a sewage 
dispi^al plant should not be biiilt in connection with the present 
sewer, as "the plant could not be used as part of a general system." 
In view of this additional information, which shows that the sewer 
is entirely imsuitable to be used as a sewage carrier, it should be 
abandoned. 

It is also desired to amend and correct the statement on page 
193, Book of the Minutes of the State Board of Health for April 
12, 1912, in which it was said that the water supply "is no doubt 
fed to some extent by the creek." It has since been learned that 
this supply is obtained from flowing wells. 

It is now proposed to install a twelve-inch sewer to replace the 
present one at such an elevation that all of the congested part of 
the town will be served at this time. All the sewage will be con- 
veyed to a disposal plant to be built on the banks of the creek, at 
a point about 400 feet below the present sewer outlet. Future 
extensions for the lower portion of the town are to be provided for 
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by additional sewers which will tap the twelve-inch line before it 
reaches the disposal plant. 

The foregoing proposals made by Mr, Jas. A, Downard, County 
Commissioner, and Mr. C. W. McClain, Deputy CJonnlj' Surveyor, 
were approved of. 

Becommendaiion. — It is recommended that elevations be taken 
at the intersection of all streets and alleys and that a plat of the 
town with these elevations be submitted to some civil enj^eer, 
retained to design the sewer system and disposal plant. 



"Water Investigation at Frankun, Indiana. 

At the request of Mr. Howard Olds of the Interstate Public 
Service Company, I visited Franklin and made an inspection of 
the water works and supply on March 4th. 

Two pumping stations are in use,- the one on West Jefferson 
street used continually, and the old station, at the edge of town, 
in emergencies. At the new station the water is supplied by the 
Smith Well, an eight-inch well, 500 feet in depth and about 500 
feet from the station. Air is used in lifting the water into a small 
tank in the well house. From this point it flows" to the reservoir 
by gravity. The reservoir, of brick cemented on the inside, is 
150 feet long and 36 feet wide, with a capacity of 600,000 gallons. 
The average depth of the water is 12 feet. A brick well 40 feet in 
depth is located near the reservoir, but it is not in use at the present 
time. 

Two horizontal compound condensing Laidlow-Dunn-Qordon 
pumps, each of 1,000,000 gallons capacity, are in use with a direct- 
indirect system, the surplus water going to a standpipe of 150,000 
gallons capacity. 

At the old plant there are twelve wells located on a ten-acre 
tract at the edge of town, owned by the water company, two eight- 
inch, 100 feet in depth, located in the pump pit; eight six-inch, 
from 40 to 60 feet in depth ; one eight-ineh, 102 feet deep, and one 
8-ineh, 329 feet deep. The latter is cased to rock. Three tap the 
second gravel bed and eight the first gravel bed. 

Air is used on all the wells, the water flowing to a pit formerly 
used for the pumps which were transferred to the new station. 

A horizontal simple Worthington pump of 750,000 gallons 
capacity is used at the old plant. About 75 per cent, of a popula- 
tion of 4,200 depend upon this supply. The average daily pump- 
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Bige is about 300,000 gallons, which is supplied through ten miles 
of mains. 

In January several analyses were made of the supply at various 
points and the results are given in the accompaQying table. 

All the wells save one, were found to be furnishing a good 
supply of water. The exception was a well at the old plant in 
which the nitrites were high and coU present. At the time the 
sample was taken, the creek was high, and it is believed by Mr. 
Pred W, Clark that there is a crack in the pipe through which 
seepage occurred, resulting in the contamination. A sample taken 
eight days later from the same well, when the ereek was at a normal 
stage, showed an entire absence of nitrites and coli. 

Samples from the pit at the old station, which is used as a suc- 
tion well, showed a high nitrite content, and the West Jefferson 
reservoir sample had an exceptionally high nitrite content. There 
is no connection between the two pumping stations that would allow 
the water from the old station to get into the reservoir. 

Until within the last few years all the waste from the gas works 
was allowed to flow around the reservoir, and the groimd is thor- 
oughly saturated. The reservoir is a brick one, cemented on the 
inside. It is known that leakage occurs when the reservoir is 
full, as part of the reservoir is above ground and the leaks can be 
seen. That there are cracks below the level of the ground is also 
evident, because a field at a lower elevation than the water in the 
reservoir is saturated with water. "When the water is low in the 
reservoir, seepage into the reservoir occurs. This would carry 
with it any pollution that might exist in the vicinity of the reser- 
voir. 

Steps should be U^en to improve these conditions. The reser- 
voir rfiould be cleaned and all cracks cemented. It is the only 
storage provided at present for a large quantity of water, but by 
making a few changes in the connection, the lai^ well at the side 
of the reservoir can be used temporarily as a suction well. The 
Smith well supplies 200,000 gallons per day, and by connecting up 
the ice plant well another 200,000 gallons would be available. The 
old station can be relied upon to furnish 200,000 gallons more, so 
that with double the daily consumption available, the reservoir 
can be emptied and cleaned without much danger of a shortage. 
In order to clean and repair it in the future, it is advisable to 
divide it into two parts by a concrete wall so that one-half can be 
emptied without making it necessary to empty the whole reservoir 
at one time. 
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An analysis should be made of the water after the well is filled 
and before it is introduced into the mains. Before the reservoir is 
emptied, it is advisable to make a one or two days' test to see that 
a sufficient supply is available. 

The condition of the pit at the old reservoir should be improved. 
This pit was used for the pumps that are now in use at the West 
Jefferson station, and after their removal the water from the wells 
was piped into it and it now serves as a suction well. It is advis- 
able to cement the pit to prevent all possible seepage. 

The easing of the old well should be examined and any splits 
that may be found in the pipe near the surface of the ground should 
be plugged with concrete. 

RECOU MEND.\T10N . 

It is recommended that the well at the West JefEerson station 
be cleaned and proper connections made to it from the wells and 
pumps in order that the reservoir can be emptied, cleaned and 
repaired and a partition wall constructed. 

It is recommended that the pit at the old station be improved 
by cementing the interior. 

It is recommended that the old well at the old station be ex- 
amined and any leaks, accessible from the outside, be plugged. 



Installation op Temi'okary Hvfochlokite op Lime Plants Pol- 
lowing THE Floods of March, 1913, 

Logansport. 

To avoid a repetition of an epidemic of typhoid which followed 
an ice gorge and flood in the. spring of 1912, and which was at- 
tributed directly to the water supply, and following the great flood 
of 1913, Dr. John Bradfield, on March 29th, requested the State 
Board of Health to install a temporary hypochlorite of lime plant 
to treat the supply. This supply is drawn from Eel River and 
is grossly polluted after heavy rains, which wash all the fllth and 
waste into the river and carry it with such a velocity that there is 
no settling ejid consecjuent purification before it reaches the intake 
of the water works, where it has l»een introduced into the main 
without treatment of any kind. 

To avoid the possibility of infection from the water supply, a 
temporary hypochlorite of lime plant was installed and in operation 
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before midnight on Sunday, March the 30th. The treatment of 
sixteen pounds to the million gallons was introduced at a point 
where the supply was diverted from the mill race. 

Bichmond. 

Dr. T, Henry Davis, Health Officer of Richmond, forwarded 
three samples of city water to the laboratory for analyses. The 
report on these, laboratory numbers 6794, 6795 and 6797, was as 
follows : 

"B. coU are present and the bacteria counts are slightly high 
in these samples. The water is not satisfactory for drinking pur- 
poses without first boiling it. Chemically, the water is in good 
condition. These s( jiples were taken following a break in the 
main which carries tli . entire supply. 

It was deemed advisable to make a more thorough investigation, 
and with that end in view a personal inspection of the water system 
was made in which eight samples were collected, their source, 
together with the result of the analysis being given in the following 
table. 

TABLEM. 
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The following is the report made on the analyses: 
"Samples, laboratory numbers 54 and 55, are very satisfactory. 
Numbers 56, 58 and 61 have high counts and positive coli present, 
indicating pollution. Numbers 57, 59 and 60 are of doubtful 
quality, as indicated by the presence of gas formers." 

It was found that the trouble was due to pollution of the 
sources of supply and not from the broken main. The supply from 
Cooper's well and Comer's spring was in excellent condition. Gal- 
leries one and two were found to be badly polluted. Gallery num- 
ber three was not connected, as a break had been discovered and 
this supply was shut off. 
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The polluted supply had been introduced into the maJng as 
shown in the analyses of the tap samples. To improve the situa- 
tion, a temporary hypochlorite plant was shipped to Richmond by 
the State Board of Health on April 14 and was installed and in 
operation by the morning of the 15th. Twelve poundB to the 
million gallons were introduced into suction wells. 

On April 16th another set of eight samples was collected. Their 
source and the results are shown in Table B. 
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The results showed that the contamination had been eliminated 
from the reservoir and mains, hut that the pollution still existed 
in the Gorman gallery. A further investigation of the gallery by 
the water company resulted in a location of a very slight opening 
in porous material near the junction of the old and new Qorman 
galleries near the river, where the river had washed in. This 
was repaired at once. 

The third set of samples forwarded were analyzed April 25th, 
with the following results : 
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The water was found to be in a satisfactory condition for drink- 
ing and domestic purposes. 
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Washingion. 

On April 15th Dr. A. I. Donaldson, County Health OflSeer, 
shipped to the Stale Board of Health laboratory seven samples 
of water, taken from taps in different parts of the city. An 
analyses of these samples, laboratory nnmbers 6864 to 6870 inclu- 
tave, showed B. coU in two of them, and (fas formers in three. It 
was believed that the bad condition of the water was due to the 
floods and that a good flushing of the mains would relieve the situa- 
ticm. The mains were thoroughly flushed and a second set of eight 
samples collected and shipped to the laboratory in April. The 
analyses of these samples, laboratory numbers 6933 and 6940, 
showed that, with but one exception, they were of doubtful quality. 

Arrangements were made with Mr. Carl Si;mans, General Man- 
ager of the Water Company, to install a temporary hypochlorite of 
lime treating plant. A representative of the State Board of Health 
went to "Washington with the necessary eonueetions, April 26th. 
Work was started on the plant at 8 :30, and it was in operation 
at 10;30 o'clock. Bacterial samples were also collected on that day 
and the following are the results of the analyses: 
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The two samples from the plant were bad, two from the city 
good and two bad. These samples were taken before the treatment 
was introduced. 



An Investigation op the Water Supply at Marion. 

Jay Craven. 

At the request of Mr. E. Hulley, superintendent of the water 

works, I visited Marion, Indiana, for the purpose of determining 

the character of the water supply by bacterial analyses made at 

the time of the investigation. 

The supply is taken from fourteen eight-inch wells, varying in 
depth from 120 to 307 feet. The depth, distance from the pumping 
station, and reservoir into which each well empties is given below : 
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Baldwin wells Nos. 3 and 4 are gas wells which have been 
plugged; the remainder of wells were driven for water. All the 
wells are drilled into limestone and the drift cased off with an 
eight-inch casing. Air lift is used in forcing the water to the reser- 
voir. 

Reservoir No. 2 receives the overflow from reservoir No, 3. 
From Reservoir No. 2 the water flows to the suction well. This 
well was the original source of supply when the plant was first 
installed. It is 25 feet deep, 20 feet in diameter and walled with 
brick. At the present time the original gravel bottom is still in 
use, but it is to be concreted to prevent any possible contamination 
by seepage. 

The direct pressure system is in use, a horizontal, three-crank, 
triple expansion, high-duty Snow Pump of 5,000,000 gallons 
capacity supplying a domestic pressure of 50 pounds and a fire 
pressure of 110 pounds. A Fairbanks-Morse compound, non-con- 
densing engine with a capacity of 4,000,000 gallons is held in 
reserve. 

The average daily pumpagc is about 1,500,000 gallons and is 
supplied to 15,000 people, about 75 per cent, of the population, 
through 42^ miles of mains. 

To assist in the investigation an incubator was shipped from 
the State Board of Health laboratory and installed at the pumping 
station. Two sets of fermentation tubes for the presumptive test 
for B. coU were run on all the wells but one, on the reservoir and 
on a tap from the high pressure pump. Wells Nos. 2 and 3 flowed 
to the suction well together, and but one sample was obtained. 
No sample was taken from well No. 8, as its outlet into Reservoir 
No. 3 was inaccessible. As the water from the Baldwin wells flowed 
to the suction well in one large main, only one sample could be 
collected. 
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Samples were also collected from eleven taps in different parts 
of the city. At the Marion Ftuper Company and the Insulatii^ 
Wire Works private pumps are installed and connections are made 
with the city main, check valves being used. Tests were made at 
these places to see if the quality of water introduced was satis- 
factory. 

The following table gives the results of the exanmiation : 



PRBSUMPTIVE TEST FOR B. COLI, MARION CITY WATER. 



W«llNo.l 

Wtll>N«.2ud3 

WdlNii.4 

WdlNo.B 

WdlHo.8 

Wdl No. 7 (Kiky) 

BildwiuweilBW 

KnerviHr No. 1 

RcHTvnr No. 3 

High prnure pump 

Tw. 7th ud Nebnika.. . 

Wdl No. I 

WdliNoa.!uHl3 

W(iUNo.4 

WeUNo.B. 

WeUNo-S.,^ 

Well No. 7 (Eley) 

Baldwin, wellg(e| 

Reatrvdr Ho. i.'. '.'.'.'.'.'.'. 

RaiHYOitNo.3 

High pnfvure puiop 

Tup, 7th laid Hefanabi. . . 
Tap, watflr worb office. . . 
Tap. Fnel A MBSoa drui J 
Tap, Stamtt Drug Co. . . . 
T)a^ HMin I^per Co . . . . 
TiV,WiridDgton and Gni 
T^ InmUtDiiWin Co, . 
Tap, Sin and Waaluiigtan 
Tap. 3Sth and Waabmgtoii 
Tap, water woits office . . . 



Ntsatint. 

K«alne. 
Nisatm. 
Hwatife. 
Nt«atiTb 

Nwalhc. 
NtcaUie. 
Ntgatiie, 

NdgaliTe. 
NtgitiTc. 
NegatiTB. 

Negative. 

Nnaliie. 
NegatiiB. 
N^.li«. 
NtgadTe. 
N«»tiy«. 
NtgatiTe. 
Nfgalire. 
Ndgalive. 
Ntgative. 
NdgatJTe. 
Negative. 

Negative. 
Ne«atiTB.l 



B. Coli and gas forming bacteria were absent in all of the 
samples, thus indicating the water supply to be in a very satisfac- 
tory condition from a bacterial standpoint. The chemical compo- 
sition of the water is shown by the following table: 
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An Investigation op the Watee Supply op New Albany, Ind. 
J. A. Cbaven. 
The following request for an examination of the water supply 
of New Albany under the Thornton act, "An aet eoneemii^ tho 
purity of water supplied to any city or town for domestic use,'" 
was received by the State Board of Health: 

New Albaht, Ind., June 19, 1913. 
To the Indiana State Board of Health. Indianapolis, Ind. : 

Gentlemen— Feellnp tliftt the water furnished to the citizens o[ New 
Albany, Ind., by the New Albauy Water Company Is unfit for drinking 
purposes, bet-.iuse suid water is polluted by numerous sewers tliat empty 
Into the Ohio river above our pumping station, our water being furnlsbed 
from said stream and tliere t>eing no filter plant, we feel that it la unsafe 
for the lives or our tltlBens to have to use said water under the present 
existing conditions. We therefore most respectfully request that you take 
this matter up at your earliest) ccov^ileiice, and that you fuml^ us, our 
citizens, whatever protection the law may afford. 
Yours most respectfully, 

R. W. Harbis, 
President City Board of Health. 

Henby B. Shackleit, 
Secretary City Board of Health. 

To which reqiiest the Board replied aa follows: 

June 26, 1913. 
Mr. R. W. Harris, President City Board of Health, New Albany, Ind. : 

Dear Sir— We are In receipt of your petition In regard to the water 
supidy of New Alb:iny, which petition is of li^al form as required by law. 
You iire advised that this petition has been filed li^ regular order and the 
engineer of the State Board will be ordered to make such invesUgiitloiiK as 
win be necessary to determine the character of this water. 

We have to advise, however, that we have applications from several 
other places In the -State. Warsaw, Orawfordavllle, and others, which ai^ll- 
cations have been received prlOT to yours, and which, of course, must take 
precedence oi'er New Albany in adjustment. For this reason, it will not be 
possible to begin investigations In New Albany for several weeks. We 
assure you, however, an investigation will be l>egun at the earliest possible 
time and will be carried to a conclusion as promptly as circumstances will 
permit. 

ACTION TAKEN. 

In response to the above request, the State Board of Health 
has caused the supply to he investi^ted and samples of the water 
analyzed. 

The water furnished to the citizens of New Albany by the New- 
Albany Water Company, a private corporation, is taken from tiie 
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Ohio River, the pum|)ing station being located below the city 
proper. The river above the intake of the water works therefore 
receives the greater part of the sewage and manufacturing 
wastes of New Albany, and, of greater consequence, because of 
larger volume, that of JefFersonville and Louisville. A govern- 
ment dyke, designed to throw the channel of the river to the Indi- 
ana bank, likewise conveys the sewage to the intake at the pump- 
ing station. The intake is about 150 feet from the shore at a nor- 
mal low water stage. At the present time the river is extremely 
low and the intake is only seventy feet from shore. 

One vertical Il^ewald steam pump of the plunger type, with 
a capacity of 2,600,000 gallons per day, and an electrically driven 
Bryant-Jackson centrifugal pump of 3,400,000 gallons capacity, 
force the water to the large reservoirs on Silver Hill, approxi- 
mately 250 feet above the pumping station. The steam-driven 
pmnp is located in a pit sixty-five feet deep, with a fourteen-inch 
main to the river. The centrifugal pump is in another pit eighty 
feet in depth, with a twenty-tnch main to the river. Two mains, a 
twelve-inch and a twenty-inch, arranged so they can be used 
separately or together, for either of the pumps, lead from the 
pumping station to the reservoirs. The indirect system of supply- 
ing the mains is used, but direct pressure can be maintained, al- 
though this has never been done. 

The reservoirs, four in number, have capacities as follows: 

Gallons. 

No. 1 9,000.000 

No. 2 1,800,000 

No. 3 1,800,000 

Na 4 15,000.000 



The water from pumping station is now being discharged at 
two points in reservoir No. 1, from one of which, the weir inlet, the 
samples were taken. 

Forty-five miles of main and distributing pipe, ranging in size 
from one-half inch to twenty inches, carry the water throughout 
the city. There are 232 fire hydrants installed and the average 
pressure maintained is 78 pounds. 

The population of New Albany is about 20,600, and 5,000, or 
twenty-five per cent, of the people are consumers of the water sup- 
plied by the New Albany Company.- The average daily consump- 
tion is 1,500,000 gallons. 
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In August of 1911, in connection 'with the sanitary survey of 
the Ohio Biver, samples from the city water supply of New Al- 
bany were taken, and the accompanying tables, 17 and 18 (See State 
Board of Health Report, 1911), give the results of the analyses 
made. 

Table 17 shows the bacteria count in three samples to be 500, 
580 and 1,340, with B. coli present in the presumptive test in one 
of the three. A positive test for B. coli shows their presence in 
one of two samples examined. The following statement in r^ard 
to the water was made at that time: "The water, like that of 
other cities using the river water without filti'ation or treatment, 
is of doubtful purity. ' ' 

In the fall of 1912 a hypochlorite of lime treating plant was 
installed and was in operation until April 3, 1913. The high 
water at that time put the pumping station out of commission, and 
when pumping w«s resumed the high water prevented the feeding 
of the hypochlorite of lime solution into the suction pipe by grav- 
ity and the dry powder was introduced into reservoir No. 1. Thig 
method has been in use since that time. An exceedingly lai^ 
amount, 125 pounds per day, of hypochlorite of Urae has been used 
for the amount of water consumed each day. During the first 
part of the investigation this amount was introduiced, half of it in 
the morning and half in the evening. September 24th sixty 
pounds was introduced in the morning and none in the evening, and 
on the following day, two treatments of thirty pounds were given. 
Tests have shown the presence of residual chlorine at times. Al- 
though a lai^e amount of lime is used in the treatment, a taste in 
the water is only experienced occasionally, ita absence being due 
to the high organic content and to the storage capacity of the 
reservoirs, approximately eighteen days. In a consultation with 
the water works officials it was recommenced that the treating 
plant be put into operation again and the amount of lime reduced. 
' A uniform and continuous treatment will, it is believed, produce 
much better results. 

Even with the heavy treatment, the bacterial results were far 
from satisfactory. Table A gives the results of the analyses of 
fifty-nine samples as follows: Bight from the river, taken about 
fifteen feet off shore and just below the surface ; eight from the 
suction pit, which would correspond -with the river water at the 
intake proper; eight from the weir inlet, reservoir No. 1, the un- 
treated water as it comes from the pumping station; eight just 
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below the surface in reservoir No. 4 and near the outlet; and 
twenty-nine from taps in different parta of the city. , 

TABLE A. 
Auljw iS City WiUf. New Albuy. Ind., SeptoDbw, 1BI3. 



MI^. 



U,SOO 
4S,SD0 
50.000 



RiTer It intake. IS feet [rani ahorc. 

Weirinlet-'cweiyairHo. 1. 

Outlet, rtsoTWr No. 4, 

Tip, S. W. cor. Stii iDd Muliet. 

Tip. City HilL 

Tip. 513 E. Miin. A p.in. 

Tip. S13 E. Miin, B itin. 



Tip, City Hill, 11:15 ».m, 
Riw It utilit. S:3Di.m, 
Suction pit, S:30 *.in. 
Weirblet, reetrvurNo. I, 8 
Outlet, riMtvur No. 4. 8 i.d 
Tip, 512 W. Miin, 8:4Si.iii. 
Tip. City HiU, » 1 ju. 
Tip. 513 £. Miin, 10 p.m. 
Tip. 513 E. Main. 8:30 a.m. 



Tip. City Hill, 10 un. 
Tip, n21 Cullwtaan Ave. i 
Tip. 513 E. Mun. 7:30 p.m 
Tii>.filS£. Miin, 7i.lL 
Tip. SUE. Miin. 5:30 p.m 
Tip. 513 E, Miin, 6:30 am 
IUTeritiDUke,8:20a.ni. 
SuclioD iHt, 8:20 un. 
War islet, reservoir No. I, 
Outlet, rservcdr No. 4, 8 1. 
Tap, aty HiU, 8:45 ajn. 
Tap, 813 E, Main, ID p.m. 
Tap,S13G.Mdn.8a,ni. 



Tap, opponte 811 W. fj^n, 7:21 
Tap, dty Hall. 7:M un. 
Tip, 513 E. Miin, ID pja. 
Tip. 513 E, Miin. S ajn. 
l{iv«'itiiitalie.7i.m. 

Weir'^et, rwnoic No. 1, 7:25 
Outlet, nwvau' No. 4, 7:25 B-m 
Tip, SI5 W. Spring. 7:40 a.m. 
Tip, City Half, 8 a.m. 
Tap. 513 E. Miin, lDp.m. 
Tip, S18 E. Mun, 6:30 ldi, 
Bivet at iolike, »:3D ajn. 



Tap, City Hall, 10 a.i 
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The counts on the river samples on agar, 24 hoiirs, at 37^ de- 
grees centigrade, varied from 18,000 to 159,000 per cubic centi- 
meter, and on gelatin, 48 hours, at a temperature between 15 and 
20 degrees centigrade, from 12,400 to 46,600 per cubic centimeter. 
The unusual variations in the gelatin count, which should be 
higher than the agar count, is due to the method of incubation. 
The petri plates were placed in the basement at the city hall, the 
temperature in which varied between 15 and 20 degrees, but was 
usually nearer the lower temperature. This was the only available 
plac« in whdch the low temperature could be maintained. The 
presumptive test for B eoli was positive in all river samples, a 
neutral lactose broth being usod. One cubic centimeter samples 
for the presumptive test for B coli were planted in alt cases but 
two, mention of whicli will be made later. The counts on the sam- 
ples from the suction pit varied between 11,400 and 88,000 on 
agar, and 17,400 and 54,000 on gelatin. The presumptive test was 
positive in all samples. The samples taken at the weir inlet, reser- 
voir No. 1, are praetieally the same as those from the suction pit. 
The bacteria in them vary from 7,800 to 50,000 on agar, and from 
8,400 to 30,000 on »elatin, with presumptive B coli present in all 
samples. The samples from the outlet, reservoir No. 4, eould not 
be taken at the outlet proper and were therefore taken at the edge 
of the reservoir nearest the outlet The counts varied from 200 to 
4,200 on agar and from 200 to 1,150 on gelatin, with a negative 
test for B coli in but one of the eight samples. This sample, lab- 
oratory number four, was collected about two hours after the 
sides of the reservoir had been treated with hypochlorite. The tap 
samples varied from 550 to 5,000 on agar and from 110 to 4,700 on 
gelatin, with a positive presiimptive test for B coli in twenty of 
the twenty-nine one cubic centimeter samples, or in 69 per cent, of 
the samples. In two of the samples, laboratory numbers 87 and 
88, one-tenth cubic centimeter samples were planted and were posi- 
tive. The tap samples were taken at different times during the 
day and in different parts of the city. Of three samples taken on 
the morning of September 19th, one gave a positive presumptive 
test for B coli and two negative. A review of the data shows the 
same variation in samples taken on other days, indicating that the 
intermittent treatment now in use does not give a uniformly 
treated water. In all of the tap samples the bacteria counts are 
too high, indicating the need of additional treatment. 

The river at the time of the investigation was very low, and 
had but little turbidity, being about twenty-five, while that of the 
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tap water was about ten. Physically, as regards turbidity, the 
water was satisfactory at this time, but at periods of high water 
the mtuation is altogether different. Statements as to the condi- 
ion of Hie tap water when turbidity washigh were heard. Some 
said that "you could feel the grit in your teeth when drinking the 
water," others that "you could not see the bottom of the bath tub," 
etc. As no one was prepared to state the turbidity in figures, i^at 
is believed to be a conservative statement was obtained from one 
of the water works employes, and is ' ' that at the worst time of the 
year the bottom of a glass would be covered to a depth of about 
1-32 of an inch," The excessive turbidity in itself would render 
an additional treatment of the water necessary, the present treat- 
ment with hypochlorite not aifecting the turbidity of the water. 
The use of hypochlorite, even if efficiently applied, can not be con- 
sidered other than an emergency treaitment, as is recognized by 
well-known engineers. George A. Johnson, eoDsnltiog engineer of 
New York, in a discussion of the treatment said; ""Where waters 
are unsatisfactory in physical appearances and are also polluted 
and require filtration, the combined use of filters and hypochlorite 
process is called for. The use of hypochlorite can not he consideted 
in the Ught of a svbsHlute for filtration." 

One thing regarding the present supply must be taken into 
consideration, and that is the storage capacity of the reservoirs, 
approximately eighteen days. As used at the present, satisfac- 
tory results are not obtained throughout the year, A system 
of coagulation and settling to produce satisfactory water physi- 
cally, followed by a hypochlorite treatment, might be su^ested, 
but as this would be only temporizing, no consideration of such 
a treatment will be given. To obtain a satisfactory supply at all 
times the use of a filter plant is required with a hypochlorite 
treatment in conjunction, to be iwed continually or when needed, 
as determined by daily analyses. 

It is recommended that the New Albany Water Company in- 
stall a filter plant equipped for necessary supplementary treat- 
ments, the plant to be in operation by January 1, 1915. It is 
recommended that definite progress of the instaUatioji be reported 
to the State Board of Health, January 1, 1914, and June 1, 1914. 
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The PtfBLic VfELjj Water Supply at New Albany. 
J. A. Oavbn. 

At the time of the investigation of the city water supply of 
New Albany, s^nplea from the public wells were also taken. 
There are 125 public wells in use, and 24 representative ones were 
analyzed. They are located alon^ the lairb in most cases, and 
all examined were found to be well cared for and properly pro- 
tected from surface pollation. One man gives his entire time to 
their care. 

The following table gives the results of the analyses: 

ANALYSES OF PUBLIC WELLS AT NEW ALBANY. IND.. SEPTEMBER, 1«13. 
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Ul.> 


Butou Per CC. 
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ConditiiHi 
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SO 
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40 
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200 
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PMlive .. 
PMitiTe . . . 

SSSK.::; 

N(«itiv«... 
Gu 


B»l 
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Oood 

Good 

Goqd 

ii 

6;;; 

Doubtful... 


Dni, as ft., oppodte Sie% KiAM. 

Ih'i^TM^'. Vin«m« ud Elm. 
DTiYBi.33 ft„Vmo(Oii<i ud Culb«rt- 


St 

1 

IS 


9» 

1 


Dm'm.2«'ft., lS22 0>k. 
I>rivBi,2S ft., 1313 01k. 
Driv<8.,2Jlft, 13a.udElDi. 



Of the twenty-four wells examined, 13, or 54 per cent., were 
good, 8 bad and 3 doubtful. Of tie 24, 6 were dug weUs and 
all were bad. Of the remainder, 18 driven wells, 13, or 72^ per 
cent., were good, 2 were bad and 3 doubtful. 

It was advised that the use of all public dug wells be aban- 
doned, careful supervision of the driven wells maintained, and 
. analyses made at frequent intervals. 
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The Watbb Supply op Plainpield, Ind. 
Jay Cbavbn. 

In compliance with a request from Dr. E. Cooper, Healtli 
Officer of Plainfield, asking that the State Board of Health make 
an inveBtigation of the Plainfield water supply, I visited the town 
on December 12, 1912, and herewith report the results of the 
survey : 

The supply is taken from two ten-inch driven wells, 46 feet 
in depth. Soil varying in depth from 3 to 6 feet covers the first 
gravel stratum, which is from 18 inches to 3 feet thick; under- 
lying this stratum is hardpan varying from 20 to 25 feet in 
depth. The wells are tightly encased and go through this hard 
pan to the underlying gravel. 

Two electrically driven Dean pumps, each having a capacity 
of 252,000 gallons in 24 hours, force the water to a water tank 
of 40,000 gallons capacity. The top of the tank has an elevation 
■ of 120 feet, and the average pressure supplied is 50 pounds. 

The population of the town is 1,600, all of which can be sup- 
plied by the 24,000 feet of mains already laid. At the time of 
the survey the plant had not been put in operation. 

The pumping station and wells are located in the lowest part 
of the town on a site donated for the puipose. Although the 
wells are comparatively shallow, it is believed that there is no 
danger of pollution from cesspools or other surface sources, as 
the thick hardpan stratum underlies the town at a uniform depth 
and so protects the water-bearing stratum. 

The water from both wells was analyzed at the water labora- 
tories of the State Board of Health at the time they were driven, 
under laboratory numbers 5977 and 6061. The results of the first 
analysis showed a good water and the report on the second sam- 
ple was as follows: 

"This water shows B. coU. In other raspects it is of good 
quality. It is possible the B. colt do not occur in the water, but 
got into the sample from outside sources." 

'An analysis of a sample, laboratory number 6636, taken from 
a tap after the service had been in use for a short time showed 
the water to be in good condition. 

A very unsanitary barn is located within 100 feet of one of 
the wells. Although pollution from the manure piled near it is 
not probable, it should be rem^oved. The ground is very level at 
the site of the pumping station, and a slight fill should be made 
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to prevent water from lying around the well, a condition that 
might result in a contamination of the supply by seepage. 

RECOUHENDATIONS. 

It is recommended that the sanitary condition of the imme- 
diate surroundings of the site be improved as above stated. 

It is recommended that several analyses be made at the time 
the plant is put itilo operation, and aft«r that from three to four 
times a year. 



Watek Supply Investigation at Summitville. 
Jat Cravkk. 

At the request of Dr. L. F. Mobley, Secretary of the Board 
of Health for a sanitary survey of the water supply of Summit- 
ville, I made an investigation June 11, 1913. 

The principal sources of supply are two eight-inch welts, one 
347 feet and the other 275 feet in depth. These are inadequate, 
for fires and the flushing of mains, and at such times additional 
water is drawn from a dug well seventeen feet in depth and twen- 
ty-five feet in diameter with a capacity of 62,500 gallons. "When 
not in use water stands to a depth of fifteen feet. 

Two horizontal eoiripound Smith-Vaile-Stilwell Bierce pumps 
are used in supplying, by direct pressure, 600 consumers, about 
40 per eeut. of the population. The average daily consumption 
is about 60,000 gallons, a lai^ part of which is supplied to the 
Big Four railroad. 

Analyses made of samples taken from a tap and a fire hydrant, 
laboratory numbers 7060 and 7063, indicate that the water is of 
satisfactory quality, but a sample from the fire well, laboratory 
number 7062, is of doubtfid quality and should therefore not be 
introduced into the water mains. 

The surroundings of this well are bad. A pig pen is within 
twenty-five feet and two open vaults are distant but fifty and 
one himdred feet respectively. The soil is porous, allowing the 
water to flow freely. When the well is emptied, as it has been 
during some fires, it fills up in about twenty-four hours, and the 
doubtful quality of the water is no doubt due to seepage from 
the vaults which is carried into the well by the flow of ground 
water. 

The natural surface drainage of the town is also toward this 
well. The introducing of a doubtful quality of water into the 
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mainB at times should be stopped, and as the two wells will uot 
yield sufficient water, it ia necessary to have an additional supply. 
Within five hundred feet of the plant is a gas well the water in 
which flows oceasionaliy, but for the greater part of the time 
stands within three feet of the surface of the ground. Pumping 
the two wells used at present does not affect the level in this 
well, and by connecting this well to the pumps and if necessary 
driving other wells, sufficient ground water can be obtained to 
supply the demand. 

The present dug well can be concreted and made water-tight, 
and used for storage purposes to meet the emergency demands. 

It is recommended that the introduction of water from the dug 
well into the mains be ordered stopped, as it constitutes a menace 
to the health of the people. It is reconunended that the addi- 
tional supply needed, be obtained from deep wells. 



The Water Supply op Warsaw. 
Jay Craven. 
The following petition, signed by Dr. -W. S. Hines, County 
Health Officer of Kosciusko County, and Dr. C. C. DuBois, City 
Health Officer of Warsaw, was submitted to the State Board of 
Health, in which an investigation of the water supply, under the 
"Act concerning the purity of water supplied to any city or town 
for domesic use, ' ' was requested. 
To the Indiana State Board of Healtb, Indlanapolle, Ind. : 

Gentlem^i — We, the underelgned health <^cers of the count^^ of Kos- 
ciusko, State of Indiana, and the city of Warsaw, State of Indiana, do 
now make compdalnt to your honorable body that the water supply of 
Warsaw la not of the purity required by law In this State, and that it is 
impure and dangerous to the public health. Said water supply is taken 
front what Is known as Center Lake, a body of water adjacent to the north 
Iwundary of the dty of Warsaw, and is delivered unflltered to the public. 
The conditions under which the water is procured would always bring Its 
purity Into question. 

We hereby petition you therefore to make an Investigation into the 
charge herein made. 

W. S. HiNES. M. D., 
Health Officer, Kosciusko County, Indlaua. 

O. O. Dubois, 
Health Officer, City of Warsaw, Indiana. 
Warsaw, Indiana, May 7, 1&13. 
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To which Dr. King replied as follows: 

Mat S, 1913. 
. Dr. W. L. HInea, Gountr Health ComoilaBloner, Warsaw, Ind. : 

Dear Doctor — We are in receipt of a petitlim signed by youraelf and 
Dr. C. C. Dutjols, city health ofllcei of Warsaw, In r^ard to the water 
supply of Warsaw. This petition will be presented to tlie State Board at 
tbe next meeting, Tneaday the ISth, and the board will Immediatdy take 
steps to Investigate the water supply ot Warsaw, and to take whatever 
further aoUoQ they find necessary In accordance with law. 
Very tmly yours, 

W. F. KiKO, 
Assistant Secretary. 

Acting upon instructions, I made an investigation on June 
10, 1913, and submit the following report: 

An inspection of the water supply was made in October, 1909, by 
the State Board of Health (see report Indiana State Board of 
Health for 1910). Many unsanitary conditions were found and 
some improvements were toade. At this time it was recommended 
that the water taken from Central Lake be purified before being 
introduced into the mains, but no steps toward this end were 
taken. 

Another investigation (see Indiana State Board of Health Re- 
port for 1912) made in 1912 showed some improvement in the 
surroundings of the watershed, but insufficient to insure the prop- 
er protection of the water supply. At this time an effort was 
made to obtain well water, but the quantity available was not 
enough to meet the demands. It was therefore reconunended that 
a hypochlorite of lime plant be installed to treat the water from 
Center Lake. To date, June, 1913, no efforts have been made to 
improve the quality of the water supply by treatment, and but 
little has been done toward the improvement of the waterehed. 

At this time 2,500 people, or about one-half of the population, 
use the water for domestic purposes, but for drinking, most of 
the people depend upon wells. 

Under the act of 1913 the quality of water supplied should 
meet the approval of the State Board of Health, and as at no 
time, as shown in the various investigations, has it done so, the 
following changes are advisable : 

Two plans are open for consideration by the water company, 
the filtration of the present supply from Center Lake or re-locat- 
ing the pumping station at Winona Lake, at or near the present 
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pumping station owned by the same company and used by them 
to supply the people at Winona. Prom observation, it is be- 
lieved that an abundance of water is available at Winona-, and 
if a thorough investigation shoivs that the supply from this source 
is unlimited the relocating of the pumping station at this point 
is advised. • 

As some time must elapse before the proposed improvements 
or changes can be made, the treating of the present supply by 
hypochlorite of lime is advised as a temporary improvement and 
protection of the supply. 

In the event that the water from Center Lake is to be filtered, 
the following improvements of the watershed are advised: 

The installation of a sewer along the lake front which will pro- 
vide carriage for all domestic sewage At the present time on 
Rigdon Row, which parallels the lake shore, there are about thirty 
vaults. 

It is proposed to lay tile in the old canal bed to drain a marsh 
along the \ake. As other detrimental wastes will be carried, 
this is not advisable. 

A steam lift is used in a sewer near the pumping station which 
is not in working order at all times. When the sewage is not 
being pumped, it overflows into Fra^r ditch, which empties into 
the lake near the water works. 

A creek leading frora Winona Lake wliieh received the sewage 
. of Warsaw, passes about one-half mile from Center Lake. The 
outlet from Center Late also empties into this ereeb, but at times 
of heavy rains it overflows and backs up and carries pollution into 
Center Lake. A cheek was used for a time to prevent this, but 
was removed. The replacing of this check is advised. 

It is therefore recommended— 

First, that a hypochlorite of lime treatment tie installed within 
thirty days. 

Second, that in twelve months, for permanent relief, the pres- 
ent supply from Center Lake be filtered, or, the pumping station 
be removed to Winona Lake, where the supply can be obtained 
from deep wells. 

Third, that if the filtration of Center Lake water is determined 
upon, the entrance of all sewage and polluted water into the lake 
be stopped and all unsanitary conditions around the lake shore 
be removed and the shore he properly protected. 
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A Stjmmabt OS" Special Water and Sewage Investigations in 

Indiana. 

J. A. Cbavek, C, e. 

Since the establishment of the Water Laboratory in 1905, many 
requests for assistance have been made fey water companies for 
a special investigation of their Supply. Sometimes the water com- 
panies, both municipal and private, have encountered difficulties 
in the operation of their filter plants, or have desired help in the 
establishment of a laboratory and have aske<l the State Board of 
Health for aid. Again, the health officer or some citizen, doubting 
the quality of his water supply, has requested aid in determin- 
ing its purity and suggestions for remedying bad conditions. 

In alt, forty-one investigations have been made, covering the 
period from June, 1907, to October 31, 1913. Thirty cities and 
towns are represented in this number. In several eases a second 
call was made for assistance in establishing laboratories and the 
installation of hypochlorite of lime treating pliants for a bacterial 
treatment of the supplies. The accompanying map of Indiana 
gives the location of the special water and sewage investigations. 
The location of the water investigations are indicated thus ; • 

Not until 1909 was the sewage question given much attention. 
This was not due to the oversight of this important question by 
the State Board of Health authorities, but to the fact that no 
authority was vested in this body by the legislature. In that year 
the McGinnis act, providing for the regulation of sewage disposal 
where public water supplies were affected, was passed. Since 
that date eleven applications, representing ten communities, have 
come to the State Board. Of this number, two have submitted 
sewerage plans for approval, two have aslted for plans for sewage 
disposal and the remainder have been concerned with stream pollu- 
tion. The location of these investigations are shown on the map 
thus: J* 

To ^ose acquainted with similar investigations in other states, 
far more advanced than our own, where an engineering department 
is a separate branch of the Board of Health organization and where 
no work whatever can be done by any community or company 
along either water or sewage lines until plans have been submitted 
and approved by the state engineer, the work above represented 
seems small. It must be remembered, however, that this wort is 
done in connection with the Water Laboratory, and then only 
when a request is made for the service. When an engineering 
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department is provided for, a step which is bound to be taken 
in ttie future, and control over these problems is given to it, these 
fignreB will be surpassed by the work of each year. 

Of special interest, because of the great amount of work done 
and data collected, are the five sanitary surveys made since 1908. 
The first undertaken was the investigation of ' ' The Sanitary Con- 
dition of the Southern End of Lake Michigan Bordering Lake 
County, Indiana," in Ai^ust, 1908. It was found that "the 
water of the lake was grossly polluted and unfit for use as a source 
of water supply for drinking and domestic purposes." This 
pollntion extends five miles from shore. The extent of the misuse 
of the natural water supply was not realized until that time, and 
since the investigation, active steps have been taken to remedy 
this deplorable situation. 

Two years later, August, 1910, a survey of the Grand Calumet 
River was made. On this river, about twenty-five miles in length, 
thirty-four sampling stations were established, with nine other 
stations on branches. Bacterial and chemical analyses were made 
and samples collected at these points, the result of which show 
how seriously the river was polluted. The large amount of manu- 
facturing wastes, together with the domestic sewage entering the 
stream, polluted the water to such an extent that "it appears that 
the Calumet Biver is for a part of its course a septic tank, in which 
the sewage entering it travels but a short distance from its point 
of entrance before undergoing purification." Active steps have 
also been taken to improve this situation and installation of dis~ 
posal plants are steps to be undertaken in the near future. 

During the summer of 1911, 1912 and 1913, investigation on 
a lai^er scale were made of the Ohio, Wabash and White Rivers. 
The trips were made in a houseboat, fitted up for the analytical 
work and living quarters, and was found to be admirably adapted 
to the purpose The Ohio River was surveyed from Cincinnati, 
Ohio, to the mouth of the Wabash River, a distance of 357 miles, 
and on this trip chemical and bacterial analyses were made on 
414 samples taken from the river, tributaries and city supplies. 
Of this number 333 were river samplea The next surnraer the 
Wabash River was invest^ated from Blufffxm, near its source to 
the month, a distance of 450 miles. Eight hundred and twenty- 
three samples were analyzed, 696 of them being river samples. 
During the summer of 1913, similar work was done on White 
River, from Winchester, near the source, to the mouth, a distance 
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of 388 miles. Similar bacterial and chemical analyses were made 
the previous summer on 779 samples, 33i from the river. 

The extent of the distance traveled can be seen on the map as 
indicated by the shaded rivers. Altt^ther, 1,195 miles were cov- 
ered aiud analyses of 1,363 river samples made. On the Ohio and 
the Wabash Rivers but two or three places were found to be badly 
polluted, but on White River for at least one hundred miles below 
Indianapolis, a serious situation exists, the remedy for which is 
the treatment of the sewage of Indianapolis, and which has al- 
ready been begun in an experimental way. The data collected 
will, in the future, be invaluable for comparative purposes, as 
people are becoming awakened to the seriousness of stream pollu- 
tion, and investigations will follow for which the present data will 
be available. 



Influence op Bedrock and Surface Deposits on the Potability 

OP Well Water. 

J. W. Bbbde. 

So far as well waters are concerned, Indiana is divided into 
two parts: the northern and the southern. The northern part 
begins just west of Terre Haute, and its southern limit passes 
through Greencastle, Martinsville, Columbos, Connersville and 
Richmond. North of this we have a region of surface sands and 
gravels deposited by glacial action. Here and there within these 
sands and gravels clay beds are included. Parts of the region 
bordering the Wabash River are exceptions to this general state- 
ment, and are to be classed with the southern part of the State. 

Northern Indiana has an abundance of porous rocks near the 
surface which absorb waters reiadily, while below them the bed 
roek has a very irregular surface. In southern Indiana, there are 
limestones, sandstones and shales without any particular amount 
of covering, except along the larger valleys. The west fork of 
White River flows 100 feet or more above bed rock, and should 
furnish an ample amount of pure water to the towns along its 
course. The same conditions probably obtain along the east fork. 

To take up northern Indiana first. We have here a chart (see 
P^. 1) which represents bed rock with porous rock above it; 
the type condition of northern Indiana. The water in these sur- 
face deposits is moving; we are to regard it as flowing. We will 
suppose that a town is built over this section. Wells will enter 
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the gravel to various depths at different places, as is shown in the 
drawing. The horizontal line represents the temporary water 
table. {The water table is the surface of the ground water.) Such 
wells will produce good water until contaminated from the surface 
by downward percolation of polluted waters until by accident 
bad water enters the top of the wells and has access to the sands 
below; or, contamination enters some dug well from the top or 
side. The great danger of the latter is that it is open to surface 
contamination from its large orifice and to surface and sub-surfaee 
percolation from the side. The shallower wells shown in the figure 
may represent dug wells in the outer part of the town and the 
deeper one a driven well in the central part of town. This deeper 
driven well should be the last to be contaminated, since lateral 
seepage is cut off and the normal flow of the ground water should 
carry away much of the polluted upper water before reaching this 
depth. However, the heavier pumping in the central pEirt of the 
town will draw down- the water table in a dry year until the pol- 
luted water will at last find its way to the base of the well. No 
matter what the direction of the initial flow, heavy pumping will 
divert it toward the more heavily pumped area. So, in cases 
where the underflow is not very strong, it is likely that the direc- 
tion of flow is toward the central part of a town from all direc- 
tions: least from the side toward which the general current is 
directed, and most from the other sides. The length of time re- 
quired for pollution to hecome complete will depend upon the fine- 
ness of the sand, strength of the currents and the depth of the 
wells. 

First and second waters depend upon the distribution of per- 
vious and impervious beds. Clay lenses occurring in the drift 
may not extend over very large areas, so we may have such a bed 
under one part of a town and not under another. In the one case 
there will be a first waiter and a second below the clay, apparently 
sealed off from the first. In the other only one continuous bed of 
water will be found, as is shown on this second chart, {See Fig. 
2.) Let us suppose that the flow is from right to left. In this 
ease the second water should remain pure under moderate pump- 
ing conditions unless the gravel is coarse and the flow very weak. 
However, if a factory or other cause of heavy consumption of water 
is located on the right side of the town, the direction of flow in 
the lower portion of the section may be reversed, and in a dry 
year when the water table is depressed, the surface waters may 
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paas velow the clay bed and flow tx) the right, pollutii^ the whole 
water supply. Again, let ua suppose that the initial flow was 
from left to right. Then the second water on the right side of the 
town will remain good until surface water finds its way to levels 
below the clay and mingles with the second water. The length 
of time required for any of these processes to take place depends 
upon local conditions, strength of flow (head), extent of depres- 
sion of water table in dry years, fineness of the material which 
goveruB to a large extent the rate of flow and the extent of filtra^ 
tion, and the extent of pumping and the location of the most heavy 
pumping. The important question is not so much one of the direc- 
tion of initial flow beneath a town, bnt one of the direction of pres- 
ent flow. 

The number of variations and modifications of this underflow 
is large and interesting, and produces many peculiar results. The 
third chart shows one modification. (See Fig. 3.) In this chart 
let ns suppose that instead of a vertical section of rocks we have 
a map of the conditions some distance below the surface, the sur- 
face material having been removed. The irregular band through 
the central part of the figure may represent a very coarsely porous 
bed of gravel, while the material on either side is finer and having 
finer pore spaces. If the water tends to flow lengthwise the flgure 
it will flow more freely along the central part. If such a layer 
occurs beneath a town and becomes polluted on the upper side, the 
pollution will be spread rapidly the whole length of it, because 
the coarse pores do not filter it and the rapid flow quickly dis- 
tributes it. Wells on either side will become contaminated from 
it only slowly and, other things being equal, progressively away 
from it. However a nuoiber of complicated conditions may arise 
here which it is not necessary to discuss in detail. A case related 
to this one is found in many cities and towns in the drift region. 
For instance, wells become polluted here and there and the pollu- 
tion ^reads rather rapidly to some and others in the same region 
may remain pure or questionable for some time. This peculiarity 
is probably due to the varying flneness of the grain of the sands 
here and there and the corresponding difference of rate of flow. 
The eiztent of upward or downward movement of the water in 
various locations may also affect it. However these conditions 
only temporarily postpone final pollution. 

In some parts of northern Indiana, especially along the Wa- 
bash River, there is frequently a combination of shallow sands 
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and gravel over limestone bed rock as shown in this chart. (See Fig. 
4.) Shallow wells drawing their water from the shollow sands 
will be sabject to the same condition of pollution as those already 
discuaaed, except that the danger of eontamination will be some- 
what greater. "Wells cased into the top of the limestone and 
drilled deeper will remain good for a time until the water table 
becomes lowered sufBeiently to approach or enter the bed rock. 
When this takes place the polluted water will be drawn into the 
limestone and conveyed through the tubular channels. If the 
wells are drilled deep into the limestone and cased well down into 
it the danger will be considerably reduced. However, even this 
precaution may be of no avail, since all along the Wabash region 
there are domea or arches more or less worn off and covered with 
gravel and sand and in some cases without any surface deposits 
upon them. As shown in the fifth chart (see Fig. 5.) the beds 
dip away in various directions and carry any polluted waters that 
may reach the dome from vaults or city dumps deep into the 
strata. In ease wells are deep, as shown in the left side of the 
chart, they will tap this water and soon after pumping begins 
tubular drainage will be set up by the solution of the limestone 
or dolomite. Pollution will in this way be carried without ob- 
struction freely to the wells. Sometimes abandoned quarries are 
made the dumpii^ ground for refuse of the farm and especially 
of the city garbage, in which case contamination is introduced at 
once into the bed rock and all the water finding its way into the 
quarry hole and all the rain that falls in it will assist in carrying 
pollution into the strata below. 

In this chart (see Fig. 6.) we have a region of soluble rocks. 
The section shows the sinks and caves somewhat as they exist in 
Lost River. Lost Biver enters the ground southeast of Orleans 
and a lar^ portion of it reappears at Orangeville. The stream 
was onec a surface stream and had a rather wide, flat valley, with 
sloping sides along much of its course. In times of flood the un- 
derground channels are insufBcient to contain all the water and 
a part of it flows through this old channel. People living along 
here have difficulty in getting good well water. After every hard 
shower the wells fill with muddy water which rises and occasionally 
runs out of the top of some of the wells. These conditions exist 
to some degree in most regions where the country rock is com- 
posed of very thick beds of soluble rock. The well waters in most 
cases in these regions is mere surface water but little purified, 
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The extent of the pollution is apt to be in proportion to the dens- 
ity of the population. Wells should never be pennitted under 
these conditions, yet they do exist in many towns of Indiana and 
Kentucky, The only way to get well water at all safe under these 
conditions is to drill far past the level of these channels and case 
out all the water to considerable depths. 

In the next chart (see Fig, 7,) we have a town on a rolling 
limestone region. The sinks in eommunieation with tubular drain- 
age channels are shown here as in the foregoing section. In some 
towns situated in such regions it not infrequently happens that 
outhouses are set over these sinks or sewage piped into them and 
farther down the water is tapped by wells. The extent of such 
contamination needs no comment here. PuUer has properly said 
r^rarding it that "The practice of putting rubbish, barnyard 
^th, etc., into sinks should be abandoned. Still more reprehen- 
sible is the custom of runnii^ sewage into sinks, thus converting 
the underground channels into natural sewers. This practice, 
which is by no means uncommon, is often defended by the asser- 
tion that the water in limestone channels beneath a city is unfit 
for drinking even without the sewage. The correctnesfl of this 
assertion can not be disputed, but there are persons who are Igno- 
rant of the danger and who continue to use the underground water. 
Moreover, those living at acme distance from the city may use 
the water from the underground channel which receives the sew- 
age. There is need of legislation to prevent unnecessary pollution 
of underground streams. 

This is the last of the charts (see Fig, 8.) and represents 
conditions in a more complex bed rock. They may represent sand- 
stones, clays and shales. Here we have to deal with surface slopes 
and the dip of the bed rocks. Farm bouses, or even small towns, 
may be located on an elevation and the surface elays be rather im- 
pervious, but strata outcropping below receives the wash and 
debris and sewage, which will finally percolate back beneath the 
houses to be tapped by the wells. The valleys cutting the porous 
stratum may be inhabited, polluting the water stiU farther back 
beneath higher eminences to be tapped and brought up from 
deeper wells. 

From what has been said it is very apparent that there is but 
one way to make the city or town well safe, and that is to fill it up. 
Unless the water is drawn from very deep sources and the wells 
thoroughly protected at the mouth, with all possible shallow waters 
cased off, the town wells are always dangerous. 
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The fact tliat town w^Is are to be regarded aa dangerous re- 
i|uire3 a common aapply of sanitary waters. By carefully study- 
ing the conditions of the surface deposits and bed rock in the 
vicinity of a town the proper location of the dumps, sewer mouths 
and the proper protection of the wells, the dangers may be mini- 
mized until such a common water supply can be made available. 

Discussion of phases of this subject may be found in United 
States Oteological Survey Water Supply papers. No. 160, 255 and 
258. 

Figure 1, Porous surface deposit over hard bed rock. The 
surface of the bed rock in northern Indiana is very uneven in 
many places. The upper horizontal line is the ordinary surface 
of the ground water and the lower one the dry year level. 

Figure 2. Vertical section of surface sands or gravels with 
clay bed included, separating the first from the second water on 
the right part of the picture. No second water on the left. The 
horizontal line represents the temporary ground water surface or 
water table. 

Figure 3. Map of conditions below the surface. The central 
strip is of gravel while on either side are deposits of fine sand. 
The water will flow much more freely through the central gravel 
bed. 

Figure 4. Combination of surface sands and gravels resting 
on a limestone bed rock. The upper horizontal line represents 
the temporary water table and the heavier, sagging line the dry 
year water table depressed by pumping from the central part of 
town. Note the tubular drainage lines dissolved along the beds 
and vertical joints of the limestone. 

Figure 5. Like figure 4 but showing one of the numerous 
"domes" that occur along the Wabash and in other regions in 
the State. It illustrates how polluted water entering the eroded 
top of the dome is carried to deeply underlying limestone beds. 
These waters soon dissolve out tubular channels. The dotted line 
shows the outline of a quarry which may be made in the limestone. 
The town dump and rubbish heap located here will quickly pollute 
the deeper waters of the whole surrounding re^on. 

Figure 6. Diagrammatic section, generalized, of the Lost 
River region, or any region of subterranean drainage. The upper 
channel is a eave formerly occupied by the stream, which has now 
formed a new channel below. The communication of the sinks 
with the water below is shown. 
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Fi^re 7. This section represents a town built in similar po- 
sition to the preceding figure. In these towns it is a favorite cus- 
tom to build over sinks communicating witb underground water 
channels and still insist on using well water. In other caaes 
sewage is piped into them. In such cases the sauitary conditions 
arc the same as in regions of porous surface deposits where cess- 
pools are located in the surface sands and the drinking water 
pumped from the same sands. These conditions are common in 
sandy or gravelly parts of the country. 

Fi^re 8. A region of stratified rocks. This section shows a 
sucees^ou of impervious beds with wells penetrating a porous 
sandstone beneath them. On the left side of the section drainage 
of bam and cesspool may enter the porous bed and run back under 
the house. The polluted water may then be pumped up from 
the well. Houses in the valley may pollute the sandstone water 
so that rather deep wells farther away may finally become bad. 



The Value op Routine Watbe Analyses in Sanitary Sukveys. 
H. B. Barnard, Ph. D., Ctaemlst Indiana State Board ot Health. 

For forty years and more the chemical analysis of water has 
been a part of the routine of every chemical laboratory. The con- 
sulting chemist has done his work in a purely perfunctory way, 
content to report certain definite characteristics, and confident 
that his results would be understood by the person for whom they 
were intended. For a somewhat shorter period, bacteriological 
examinations have also been made on water samples and a satis- 
factory sanitary analysis is not now held to he complete unless 
both chemical and bacteriological data are determined. 

The necessity for developing standard methods of work is ob- 
vious. Unless the skilled graduate follows certain definite paths 
he reaches no goal; unless his results are intelligible to his col- 
league they are largely worthless; unless the sanitary officer is 
assured that the reports he receives are obtained by following cer- 
tain procedures, he can place no eonfidenee in them. For these 
reasons standard methods of water analysis have been suggested 
for years, and chemists and sanitarians, working through the com- 
mittees of the chemical section of the American Association for 
the Advancement of Science, and later through the committee on 
standard methods of water analysis of the American Public Health 
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Association, have culled out of the great mass of literature on the 
subject a few basic tests which have come to be the accepted routine 
of all laboratories engaged in the examination of waters. Im- 
portant as has been the work of these committees, essential aa are 
the methods to the chemist, the acceptance of standard methods 
has undoubtedly restricted further research and given the analyst 
a too complete satisfaction that the tools, as it were, of his trade 
can not be improved, and that the results he obtains are the final 
estimate of quality. 

In the course of my experience in the water laboratory, in- 
volving the analysis of some fifteen thousand samples of water 
from public and private sources, I have each year felt my assur- 
ance that the work was sufficiently complete to warrant definite 
conclusions diminish, and ray faith in the value of the factors, 
nitrates, nitrites, chlorine, free ammonia, albuminoid ammonia, 
waver. The hundreds of samples shown to be chemically bad and 
haeterially good, or bacterially good and chemically bad, have in- 
creased my doubt as to the positive value of the results. Everj' 
chemist who has had more than a limited experience, has, I as- 
sume, experienced the same doubt, and adopted, as we have our- 
selves done, the practice of classing as unsafe, waters which a sin- 
gle analysis, usually all that it is possible to obtain on isolated well 
samples, shows to be either chemically or bacterially out of accord 
with our accepted standards. Such interpretations, from the 
standpoint of the sanitarian, are the only safe interpretations, but 
they are not at all satisfactory to the chemist who knows that his 
action may condemn a potable water. Something more than lab- 
oratory results are essential, for the date collected for a well water 
of one part of the State mi^ht condemn it, while similar chemieal 
factors might well be reliable evidence of potability in the case 
of water from another source. In New England high chlorines 
are almost undisputed evidence of sewa^ pollution, and the con- 
struction of isoehlors was necessary before we could classify waters 
from various parts of the State, In the Central States the chlor- 
ine content is of little moment unless complete information is at 
hand as to the source of the supply, for thousands of square miles 
have been so filled with deep borings for gas and oil that the 
original salt content of both river and well waters has long since 
disappeared and the present factor is determined only by the 
amount of salt water from the lower levels that has mixed with 
the surface and near-surface supply. The same explorations that 
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have laden ovir streams and ground waters with salt have intro- 
duced other factors, unusual and sometimes with difficulty ex- 
plainable. Abnormally high ammonia accompanied by very low 
nitrates and nitrites, conditions usually <attributable to raw sewage, 
are not uncommon in well waters. Factors for nitrites, for iron 
and for hardness may depart widely from accepted standards and 
yet have no sanitary significance. And just as is the ease with 
chemical data, so bacterial counts may fail to t«ll the whole truth. 
Water from the Ohio River at any point between Cineinnati and 
Bvansville contains colon bacilli, and yet for years this water has 
been used for drinking and for domestic purposes by dwellers on 
both sides of the river and by crew and passengers on river boats. 
In view of what we know of the entrance of sewage into the 
stream, we are fully justified in condemning the water for drink- 
ing purposes, but is not such condemnation based more upon es- 
thetic grounds than upon a study of chemical data which in the 
lower reaches of the river is satisfactory, and of bacterial data 
which does not wholly coincide with the vital statistics of many 
river towns? All of these generalities, with their dubious import, 
but lead up to the question at issue: Of what value are the 
routine analyses which form so large a part of the work of sanitary 
surveys J 

In the last five years we have made elaborate investigations 
of the sanitary condition of the water of the southern end of Lake 
Michigan, of the Calumet River, the Ohio River for some -360 
miles, and the Wabash River from its source to its mouth, and we 
are at present completing our survey of the large water courses 
of the State by a similar study of White River from sour&? to 
mouth. In all of this work we have followed the usual proce<lure 
originally laid down by the Massachusetts State Board of Health 
under Drown, by workers at the Massachusetts Institute of Tech- 
nology, and accepted everywhere, in this country, at least, as es- 
sential to satisfactory results. That is, on the thousands of sam- 
ples analyzed, we have been careful to estimate nitrates, nitrites, 
chlorine, oxygen dissolved, oxygen consumed, hardness, odor, tur- 
bidity and sediment, and in addition we have made bacterial counts 
and the presumptive test for B. coli with frequent checks to posi- 
tively identify the colon bacillus. Each year the labor involved 
in these elaborate analyses has seemingly become more oppressive, , 
and especially since the results have in most cases been of so little 
moment. 



icbyGoOgIc 



"We have been able to show in a graphic manner the rise and 
fall of chlorine content a^ a variable dependent almoat entirely 
upon two factors: First, the inflow of salt water from oil wells; 
secondly, the variation of the flow of the stream. The chlorine 
content of streams draining the oil wells is abnormally high and 
varies according to the activity of the oil operators. The exist- 
ence of such a source of chlorine destroys absolutely any value the 
chlorine factor might otherwise have in indicating pollution by 
the run-off from inhabited areas. 

The nitrate factor, long held of vital importance, has not in 
these surveys been of any special s^nificanee. Streams so loaded 
with sewage as the Ohio, Wabash and White rivers show a surpris- 
ingly low nitrate content which varies so slightly following the 
introduction of fresh supplies of sewage as to be negligible in the 
interpretation of results. 

The nitrite factor, of material value in the examination of 
well supplies and in the study of sewages, is of little moment in 
the analysis of river and lake waters, varying more widely during 
conditions of high and low water than because of the inflow of 
sewage or the oxidation of nitrogeneous material. This observa- 
tion does not hold true in the case of the Calumet River, or indeed 
the White River, streams so full of sewage in portions of their 
flow as to be little different from septic tanks But it is eortainly 
true of such rivers as the Ohio and the Wabash, and of lakes and 
impounded streams having a low organic content. It is unneces- 
sary to point out the little value of alkalinity determinations, for 
while the engineer may find this factor valuable in determining the 
suitability of wafer for boiler purposes, a single analysis is as good 
as a thousand. The laundryman is mightily concerned in the 
hardness of his water supply, but he too needs no extended survey 
to furnish him the information he desires. Alkalinity values 
vary with the inflow of tributaries and with the rise and fall of 
the stream. Under certain conditions, obtaining in mining re- 
gions where acid waters are sometimes met with, this factor can- 
not be neglected by operators of filtration plants, and in such cases 
the data should be obtained by them as required. 

Free and albuminoid ammonia contents cannot be held to be 
entirely negligible, for they are of considerable value in indicating 
the condition of organic refuse. But they, too, in common with 
the other factors referred to, are variables dependiny more upon 
low and high water, temperature and normal vegetable growths 
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tlian upon pollution, except in the case of waters so grossly cou- 
taminated as to be classed as dilute sewages. 

We have found, however, in all of our work that two factors 
are of prime importance and of great value, namely; dissolved 
oxygen and oxygen consumed. The amount of oxygen required 
to oxidize the oi^anie matter present in a water varies directly 
with the oi^anie content, and as we see it, is a very satisfactory 
indication of the condition of the river waters of the Central 
States where aigal growth is slight and where, in a large measure, 
oi^anic matter is present as a result of the introduction of sewage 
and manufacturing wastes. 

The oxygen consumed content of a stroi^ly colored pond water, 
so aptty described by Thoreau as "meadow tea," is extremely 
high, but can not be interpreted as indicative of pollution. If 
however, the factor is determined upon a river water naturally 
low in organic content, a high value has a positive meaning. It, 
too, is a variable, being influenced by turbidity factors and by the 
rise and fall of the stream. 

The dissolved oxygen content is equally helpful and is of 
special moment if considered in connection with fish life. This 
factor varies surprisingly under different conditions of flow, nat- 
urally being heavier below falls, napids and riffles than in quiet 
pools. 

In all of our work it has been our desire .to take samples from 
the same points as frequently as possible throughout a season, 
thus eliminating changes in composition due to wind and rainfall. 
We have been able to do this in the study of lake waters where by 
the use of buoys we could locate sampling points to be visited daily 
durii^ a period of many weeks. But in the case of river surveys 
where the work done has been carried on in a floating laboratory, 
it has not been possible to duplicate analyses except when anchored 
at important points. In our later work we have felt it more im- 
portant to make long stops, and .rapid runs between points of no 
special interest, rather than to take mile samples throughout the 
course of a river's flow. For instance, by stopping for ten days 
at any point above or below a city it is possible to gather a mass 
of data, which for a period at least, represents river conditions 
rather accurately, A single analysis would not do this, for, as 
I have indicated, the disturbing factors are too great and are too 
constantly present to warrant any special importance being 
placed upon the results. 
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Bacterial studies carried ou for a period give good average 
figures where a aingle count might be so high as to throw doubt, 
or so low as to give rise to undue confidence. Bacterial analyses 
taken throughout the course of an extensive survey, even when de- 
termined in the routine of a day's work on samples collected at 
definite intervals of time and river flow, have definite value, at 
least when studied as a whole and not as individual counts. 

I the light of our experience we have reached the conclusion, 
not yet definite, hut nevertheless strongly grounded, that the only 
analyses of real moment, that is, the factors which should he taken 
on every sample and repeated every mile, are the oxygen consumed 
and dissolved oxygen, supplemented by a bacterial count, and the 
determination of the present or alsence of the colon bacillus. Oc- 
casional determinations of chlorine, nitrat««, nitrites, alkalinity, 
free and albuminoid ammonia, are of just as great value in reach- 
ing final conclusions as a notebook full of data subject to all of 
the errors and fluctuations to which I have referred. 

In the analysis of isolated laboratory samples, whieh it is not 
possible to secure in duplicate, and which are usually sent in by 
some ten o'clock health oiRcer who awakes to his duty only after 
typhoid has developed in the family, the routine water analysis 
so long employed and rigidly adhered to, can not be dispensed 
with. I hope it may be improved. I see no reason why the 
chemist of today can not improve over the methods of years ago 
just as he has improved analytical methods in all other lines of 
laboratory work. But I am strongly convinced that in routine 
work such as that involved in the study of stream conditions, in 
the character of a water supply, in the operation of a filtration 
plant, much of the work now being done may be omitted without 
in the least depreciating the value of the surveys or diminishing 
the sum of the evidence obtained. 
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A SANITARY SURVEY OF WHITE RIVER. 



Save a limited area in the northern part of the State which 
drains into Lake Michigan and thence into the Gulf of St. Law- 
rence, Indiana lies in the Great Mississippi Basin, and its run-off 
is carried by the Ohio on the south, the Wabash on the west and 
the White River system which drains the central and the southern 
portions of the State. 

In 1911, the State Board of Health made a sanitary survey of 
the Ohio River* and in 1912 a similar study of the Wabash River. 
In 1913 a very complete investigation was made of the sanitary 
condition of White River and its tributaries from the source of 
the West Pork to its confluence with the East Pork and thence 
to its junction with the Wabash- 
White River has Ijeen studied by sanitarians and engineers for 
many years. Indeed, its quality as a drinking water has been a 
matter of great interest to the citizens of the towns near its banks 
since they first sought it as a supply. But while its value as a 
water supply has been appreciated, the apparent necessity for 
using it as a sewer has so greatly overweighed its value for other 
purposes that for many years White River has run its course from 
headwater to the Wabash largely for the purpose of carrying out 
of his sight and smell the wastes of man's body and the refuse 
of his occupation. There was a time back in the days when homes 
were built on hilltops to escape the f^ie of the lowlands when 
Whit* River was undefiled. In its pools and ripples, tree-lined 
banks and broad stretches of sunlit waters was beauty for the 
artist, joy for the fisherman, refreshment for the thirsty throat 
and pleasant recreation for the idle camper and canoeist. But 
in those days Muncie and Anderson were unsewered villages and 
the doubtful wealth of our oil measures was undiscovered. Indian- 
apolis was the state capital and little else. 

Certain it is that for much of ite course White River is no 
longer white, that what remains of its original beauty is now 
never transferred to canvas or sketch book; that no fisherman 
seeks more noble ^ort than carp or catfish in its turbid waters, 
and that its banks are abandoned hy seekers f^r rest or pleasure, 

•An, R«fi. Ind, Sta4« Bi)a,Td of ^Balth, Iflll. 

(iiai) 



iCbyGOOgIc 



All this but prefaces the bald fact that White River for many 
miles below Indianapolis is a foul-smelling putrid stream, a nta- 
sance to those who are compelled to live near it and a reminder of 
the selfish thoughtlessness of the cities and citizens which have 
robbed it of name and made of it an open sewer. 

An excellent report on the pollution of White River from Win- 
chester to Martinsville was made in the year 1906 by R. L. Sackett, 
Professor of Sanitary Engineering, Purdue University, and Sani- 
tary Engineer to the State Board of Health. Professor Sackett, 
in addition to pointing out specific conditions, showed in a most 
effective way the annual cost of the pollution of the river to the 
people along its banks. The figures are greater now than those he 
gave, as the pollution is greater and lai^r sums are invested in the 
purification of the water. He showed the annual cost due to the 
pollution of the river to be as follows: 

SUMMARY OF CAPITAL INVESTED AND TOTAL ANNUAL CHARGES 
DURING THE TEAR, 1906. 

Capitol InvesteJ liy Muncte In water pnriflcatlon, ^50,000; An- 

Diial charges $10,000 

Capital Invested by Anderson in water purification, W6,000; 

unnual cliai^es 6,500 

Capital invested by rndianapolls in water purllloation, *1I,000,000; 

annual charges 65,000 

Annual cost of typhoid due to polluted water 247,920 

Annual loss due to ileprcciatlon of farm lands 4,000 

Aunnal losa to recreation 50,000 

Total annual loss caused by pollution of White River $383,420 

A conservative estimate of the present annual loss is half a 
million dollai-8. or in other words, the cities which employ White 
River as sewers might capitalize their unfortunate investment in 
this sewer at eight million dollars. With a much smaller invest- 
ment in sewage purification plants, the water of the river might 
be returned, not to the state of purity it once possessed, but at 
least to a condition in which it would be unobjectionable, easily 
purified for drinking and domestic purposes, suitable for fish life 
and again valuable for recreation. 

The lowered water level throughout central Indiana compels 
the belief that it is but a question of time until ground water sup- 
plies must be abandoned and the rainfall, either impounded or 
flowing from the surface, looked to as a source of water supply. 
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To much of this area, White River anft its tributaries is the 
only available supply. There are no lakes in the White River 
drainage bami, and in much of the area no opportunity for im- 
pounding extensive supplies. The necessity, therefore, of improv- 
ing the quality of the present flow and of preventing the pollution 
of the small tributaries as yet but little affected by the wastes of 
civilization is the more apparent. 

The present work was undertaken with two ends in view: first, 
in so far as possible, to determine the present condition of the water ; 
and second, to study the natural purification taking place in the 
course of the flow of the stream from its source to its mouth. Other 
important and, in a measure, correlated data will be given in the 
form of sanitary surveys of the smaller cities and towns in the 
White River valley. 

The results of the survey substantiate in every way the gen- 
eral knowledge that White River is a grossly polluted stream. 
That its condition in the future will be improve<l ^ assured by 
the fact that Indianapolis, the largest city on its hanks, is now 
investigating methods of disposal and will shortly build a. sewage 
disposal plant sufficiently extensive to deliver a non-putrescible 
eflBuent. When this work has been completed, under the present 
stream pollution law, the cities north of Indianapolis will be com- 
pelled in their turn to install suitable plants for the treatment 
of sewage before it enters the river. 

The survey is the most comprehensive yet made by the Statt 
Board of Health in that more data has been collected and for a 
loiter period than in the case of the surveys of the White and 
Wabash rivers. The report is the more interesting because of 
the fact that the stream is grossly polluted and consequently the 
chemical and bacteriological data shows greater changes during 
flow than in the ease of the other streams. It is to be hoped that 
the survey will produce results commensurate with the painstaking 
effort of the engineers, chemists and bacteriologists who by their 
zeal and untiring labor made it possible. 

ACKNOWLEDGMENT. 

Through the assistance rendered the surveyii^ party at all 
points along the river, much valuable data was collected that might 
otherwise have been overlooked and information was obtained from 
private sources through the courtesy of waterworks and other 
officials. 



3vGooglc 



At Mtincie, Quince Walliiig, snperintendent of the water com- 
pany, provided an auto for the collection of samples at that point. 
He also furnished the chemical data from which Chart 9 was 
made, and the information showing the pollution of the river doe 
to oil-well wastes. 

Henry Drach, superintendent of the Anderson "Water Company, 
assisted in the collection of samples and furnished information. 

At Indianapolis, we are indebted to H. E. Jordan, superintend- 
ent of filtration, and C. K. Calvert, chemist at the filter plant of 
the Indianapolis Water Company, for chemical and bacterial data 
used in Chart 22 and Chart 23. Mr.- Jordan also furnished the 
typhoid figures in Table 10. 

The climatologieal reports of the United States Department of 
Agriculture and the river stages were furnished to us through the 
courier of V. H. Church, section director of the Weather Bu- 
rean at Indianapolis. 

The study of the geology and topography of White Elver has 
been lai^ly assisted through information obtained in the reports 
of the State Department of Geology and Natural Resources and 
the publications of the United States Geological Survey and the 
Bureau of Census, Department of Commerce and Labor. 

The help rendered by health oflieers at all points was very 
maeh appreciated. It is desired to make special mention of ihe 
assistance given by Dr. A. Pierson^ health officer at Spencer ; Dr. 
A. T. Donaldson, county health officer of Daviess County; Dr. J. 
R. Belter, health ofBeer of Petersburg, and Dr. H. B. Gudgel, 
health officer of Hazelton, all of whom made extra efforts to 
assist oa 

Raymond Gray of Gosport assisted us in the trip from Qos- 
port to Spencer and also collected samples of the river water in 
November and shipped them to Indianapolis. 

A. C. Gutsch, engineer at the Washington filter plant and 
pumpii^ station, was very helpful, furnishing us much information 
and providing a conveyance for several trips to Washington, about 
four miles distant from the river, for supplies. 

It is also desired to express appreciation of the work of the 
members of the surveying party for their willing cooperation. 

E, H. Magoon iand W. D. Little of Purdue University were 
active in the collection of samples and in the analytical work. 
Mr. Magoon was voth the party from the time the work was started 
at Martinsville, in June, until the middle of August. He was 
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responsible for the special investigation and write-up of the pri- 
vate supplies at Martinsville and QosporL Mr. Little joined the 
party at Gosport and was very helpful in all the work, paying par- 
ticular attention to the chemical analyses. 

Paul Weatherwax of Indiana University joined the party pri- 
marily to study the plant life to be found along the river, but 
he was also active in the work as a whole. He was responsible 
for the photographic work and their write-ups. 

Albert E. Tucker of the laboratories at Indianapolis joined the 
p«rty at 'Washington and rendered valuable assistance for the 
remainder of the trip. 

City and town ei^^eers and many others were very helpful 
in furnishing information, and it is desired to express our appre- 
ciation to all who in any way assisted in the work. 



Dig,l,z.cbyG0Oglc 



MAPI 



Di„i„«b,Googlc 



TOPOGRAPHY AND GEOLOGY OP THE DRAINAGE BASIN 
OF THE "WEST PORK OP WHITE RIVER. 

The draina^ basin of the West Pork of White River embraces 
a territory about 275 miles long and extends from the river bed 
five to forty miles on either side of the stream. From its source 
the river flows in a westerly direction until it reaches Noblesville 
in H«nilton County, where it turns abruptly to the southwest 
and coutinues to flow in this direction to its mouth. The area 
covers 5,034 square miles, approximately one-seventh of the State, 
and embraces all or a part of the following counties: Randolph, 
Delaware, Henry, Madison, Hancock, Tipton, Hamilton, Boone, 
Hendricks, Marion, Putnam, Morgan, Johnson, Clay, Owen, Mon- 
roe, Greene, Sullivan, Martin, Daviess and Knox. 

The stream has its headwaters in Randolph County, where it 
takes its rise from a group of springs. It flows throi^hout a great 
portion of its course in the glacial drift, although in the central 
part of the basin the river frequently has its bed in the youngest 
roek formation and in some eases has cut through the different 
straita until the valley is enclosed on one or both sides with over- 
hanging bluffs extendii^ upward 100 to 150 feet. The upper 
portion of the river flows through level and gently rolling land 
where rather fallow valleys exist. Tn the central part, and spe- 
cially in Morgan and Owen counties, the surface is decidedly 
rugged, witJh hills on one or both banks. The lower valley is 
older and flat. 

White River crosses the youngest geological formation in its 
upper course, where the rock nearest the surface is of the Niagara 
formation and Kokomo limestone of the Silurian, Next the 
valley finds its bed in the Sellersburg and Jeffersonville rjimestones 
and New Albany shale of the Devonian period. Near the line of 
Morgan Cotmty the Mississippian begins and continues to he the 
surface rock to the upper edge of Greene County, where the Coal 
Measures appear. The Mansfield sandstone of this period underlies 
the till throughout the lower river valley. 

Randolph County, where the river has its source, has the dis- 
tinction of being the highest section in the State, the highest point 
beii^ something over 1,250 feet. The elevation of the stream at 
its source is approximately 1,175 feet, and the elevation at the 
mouth is 3T5 feet above tide. The average fall for White River 
is about two feet per mile, nearly double that of the Wabash River 
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and three times that of the Ohio. In the first fifteen milefl the 
fall is estimated at eight feet per mile, and for the next twenly- 
five miles at six feet per mile. From Anderson to Indianapolis, a 
distance of about sixty railea, the fall is two and one-bidf feet 
per mile. From Indianapolis to the month, a distance of 130 
miles, the fall is 185 feet, and from the junction of the East and 
West Forks to the mouth* a distance of ahout fifty miles, the fall 
is close to twenty feet. Here the streann is quite slugfeish and the 
channel much clofi^d. 

"White River is fed by a lai^ number of comparatively am^ 
streams, the lai^est probably being Bel River, which enters near 
the middle of its course. 

The more important minor tributaries are Little "White River 
and Cabin Creek, which enter about Muncie, with a total volume of 
eight million gallons per day for dry weather flow; Buck Creek 
enters at Yorfctown, contributing twelve million gallons. Pipe 
Creek, draining the region about Alexandria; Diwjk Creek, drain- 
ing the country about Elwood, and Cicero Creek, which takes its 
rise near Tipton, all join White River about NoblesviUe and have 
a flow of four, three and five million gallons per day respectively. 
Pt^ue's Run, with a flow of 3,000,000 gallons per day; Pleasant 
Run, with five million gallons; Eagle Creek, with two million, and 
Lick Creek, with two million gallons per day, are tributaries near 
Indianapolis. 

White Lick Creek and Indiana Creek join White River just. 
above and below Martinsville. Benn Blossom Creek, draining parts 
of Monroe and Greene counties, meets the river below Cohort, 
and Eel River, draining portions of Putnam, Clay and Owen conn 
ties, is an important tributary at Worthington. 

Indiana was visited by two principal glacial invasions, the 
lUinoiau and the Wisconsin, both of which had a decided effect 
upon the drainage basin of White River. The lUinoian ice sheet 
covered the entire basin, while the Wisconsin reached only as far 
south as the center of Moi^am County. Both of these invasions 
effected a fn^eat leveling of the country, filling up the deep valleys 
of pre-glacia! streams and scraping off the tops of the hills. It 
is quite true that many moraines or ridges were formed by de- 
posits and deep erosions cut by glacial streams, tending to roughen 
the country, but for the most part the opposite effect was pro- 
duced. 

Since the surface conditions, topography and geologic forma- 
tions exposed vary quite greatly in the different portions of tiw 
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glacial deposits, but is generally deeper near its lower course. At 
Riverside Park, Indianapolis, the moraiiiio blnfF rises seventy-five 
feet above the stream. The flood plain is for the most part less than 
a mile wide, althougb a gravel terrace, elevated some ten or twenty- 
five feet, spreads out as much as two or three miles. Indianapolis 
lies in this terrace. East of Indianapolis, Devonian limestone un- 
derlies the till, while in the west and south part of the eouniy 
New Albany shale is the youngest consolidated formation. The 
White River drainage basin extends over approximately half of 
Johnson County. The general surface features are much the same 
as in Marion County. Moraine ridges break the otherwise level 
surface of the county in a few places. 

Morga/n Countjf. — Alon^ the eastern and northern borders of 
this county the drift is heavy and the surface plain is slightly hillj'. 
In the central and western portions the surface is quite hilly and 
broken and the drift deposits thin. White River traverses the 
hilly district in a valley one and one-half to two miles wide and 
150 to 200 feet deep. In the western part of the county, neai 
Paragon, the valley spreads out to a width of four to five miles. 
Drift deposits in the broad valley are 100 feet deep. The northern 
half of the county is covered with Wisconsin drift, while the 
southern half was reached only by the earlier ice sheet, A promi- 
nent moratnic ridge is found in the older drift, extending east 
from Martinsville. It stands in conspicuous relief 75 to 100 feet 
and is only one mile in width. Bluffs of shale rise uip from the 
river bed in several places, while the Knobstone formation caps 
may hills which loom up from great distances. 

Owen and Monroe Counties. — Owen County is by far the rough- 
est county crossed by White River. The surface rock is of the 
MisEQSsippian or Lower Carboniferous period, the Mitchell lime- 
stone predominating in the eastern part and the Huron sandstone 
in the western. South from Spencer the Mitchell limestone out- 
eropB in lai^e quantities, showing steep hillsides capped with 
Huron sandstone. Here the valley of White River is much nar- 
rower than in the county above, the width being seldom more 
thaln half a mile. The highest part of the uplands stand about 
300 feet above the valley. Immediate bluffs rise 100 and 150 feet 
above the stream. These counties lie outside of the later iee inva- 
sion, but were covered with the earlier sheet. 

Clay County. — White River does not touch this section, but Eel 
Eiver, a principal tributary, drains its lai^er portion. The plains 
portioij of the county is underlain with coal measures and soft 
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standstone, the hilly portion with hard saodstone. Save Id the 
river valleys the drift is thin. 

Oreene CovaUy. — The valley spreads out in places to a width 
of several milea. The stream is quite broad in places, frequently 
flowing over surface rock of the Coal Measure period. Several old 
river channels elevated slightly above the present channel occur 
in the western and southern parts of the county. In this county 
as well as in the counties below occur many long, straight stretches 
of the river. Here the water is decidedly slu^ish. However, the 
channel remains deep enough for navigation if a few bars and 
snags were removed. This county in 1913 produced over 2,750,000 
tons of coal, ranking tliird in the State for production. Deports 
of iron of considerable extent also occur in this county. 

Knox, Daviess, Pike and Gibson Counties. — The valley of White 
River bordering these counties ranges from one to three miles in 
width. The stream is sluggish and the channel rather deep. 
Daviess and Knox counties are level, with many "flats" occurring 
which require artificial drainage before they can be used for agri- 
eultural purposes. A morainic ridge just south of the river in 
Pike and Gibson counties separates the drainage basins of White 
ajid Patoka rivers. The latter stream in pre-glacial time flowed 
into White River near "the Fork." The main channel of White 
River is fiat and sluggish. Sandbars and snags obstruct the strewn, 
which otherwise would be navigable. In time of high water this 
stream assists Wabash River in flooding the country for miles from 
the stream channels. 

Precipitation. 

In considering the sanitary condition of a river and its water- 
shed, precipitation is a very important factor. Upon it de- 
pends the amount of water that wiU flow in the rivers, and the 
minimum flow regulates the quantity of sewage and muiufacturii^ 
■wastes that can be taken care of by dilution. The disposal of 
this sewage and manufacturing wastes is the principal feature to 
be considered in a sanitary survey. 

The amount of water flowing in streams is about one-third of 
the toted rainfall. The mean precipitation for the State for a 
twenty-seven-year period is 39.46 inches. For a period of ten 
years the state geologist gives the average annual precipitation 
on the west branch of White River as 39.5 inches, a flgure which 
checks the Starte mean very closely. The run-off, therefore, on 
"White River is about 13 inches a year. 
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Table 1 gives the precipitation by months for 1913, at five sta- 
tions established by the United States Weather Bureau. In it in 
shown the total precipitation at each of the points, the average 
precipitation by months for the five statioia and the normal monthly 
and yearly precipitation for a forty-three-year period at Indian- 
apolis. 

TABLE 1. 
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The precipitation for the year was unusual for its wide varia- 
tion from the normal for eight months. For four months only 
was the rainfall normal. The total precipitation for the year, 44.83, 
exceeded the normal for Indianapolis by 3.60 inches, showing that 
the fall of the exceptionally dry months did not balance the ex- 
cessive rain of the other months. 

In January the average precipitation was the greatest ever re- 
corded, that for the Sta;te being 7.74 inches and for the five stations 
on White River 8.22 inches. More than the usual amount occurred 
as rain. The average for White River basin was 5.18 inches greater 
than Uie normal at Indianapolis, which figures will be used for 
comparative purposes, as it approximates the normal for the 
watershed. 

At Indianapolis the normal was exceeded by 4.41 inches. Chart 
1 compiled from Table 2 shows the normal monthly precipitation 
for a forty-three-year period and the monthly ' precipitation at 
Indianapolis for 1913. By reference to it, the unusual variation 
can be more readily seen. During the latter third of the month 
the heavy rains caused a flood, which was confined, however, to 
the lower part of the river. Although the bottom lands were over- 
flooded, the damage done was slight. The records only show two 
other months in which the precipitation has exceeded the Jan- 
uary fall. 
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PRECIPITATION ON WHITE RIVER WATER SHED, 
lid A terofc Aiuimti (/n iiietn Slid Aun^aiHt), /ndiOiupDUi, JHatfiiK Ciniii^, Bbntfoii Stf P«/ 



MbT' Apr. Mfty June. July- Aug. Sept, Oct. Nov. Deo. AjidubJ. 



Less than the Dormal amount was recorded for February, the 
average for the five stations on the West Fork of White River being 
1.51 inches. This is 1.55 inches less than the normal for Indian- 
apolis. At Indianapolis the rainfall was 2.05 inches less thau tbe 
normal. Most of it was in the form of precipitation. 

March furnished the most unusual conditions of any month. 
Like January, the rainfall exceeded all previous records. Rain 
or snow occurred every day in some sections. The aiveri^ rainfeill 
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along the mer was 5.90 inches greater than the normal at Indian- 
apolis, while the rainfall for the month at that place wa8-3.7fl 
inches greater. The precipitation from March 23d to 27th, inclu- 
sive, was 6.01 inches, and coming as it did when the ground was 
thoroughly saturated, caused one of the moat destructive floods 
in the history of the State. An immense amount of damage was 
done along the entire length of White Biver. 

While the precipitation in April averaged e%htly above nor- 
mal for the watershed, yet at Indianapolis and Anderson it was 
slightly lower. The northern and southern portion received more 
rainfall than the central portion of the watershed. The normal at 
Indianapolis is 3.i5 inches and the average for the watershed was 
3.59 inches. 

In May and June the precipitation fell far below normal. The 
average for the watershed in the former month was 1,90 inches, 
2.05 inches below the Indianapolis normal, and for June it was 
2.50 inches, 1.59 inches below. The first fifteen days in May were 
practically rainless, while that which occurred during the latt«r 
part of the month was of little consequence. The drought was 
greater in the southern part of the watershed than in the northern. 
The rainfall for the month was less in the southern section of the 
watershed. 

The drought situation was somewhat relieved in July in the 
northern part of the watershed, but the southern still sufEered. 
The average of the two stations at Indianapolis was 1.22 inches 
above the normal, while the two stations below showed a deficiency 
of 2.49 inches. At Indianapolis the rainfall was only .31 inches 
below normal. 

In August the average was .57 inches below normal. During 
this month the extreme northern and southern sections had the 
least rain. At Anderson the fall was .66 inches above normal, and 
at Indianapolis 1.80 inches above. On the 13th of the mouth a 
severe local thunderstorm occurred at Indianapolis, during which 
2.68 inches of rain fell an hour, the greatent amount ever recorded 
in that length of time in that city. 

The Indianapolis rainfall for Septemer was but .01 inches above 
the normal at t'nat point, 3.02 inches. The average for the water- 
shed was .07 inches less than the Indianapolis normal. Worthina:- 
ton experienced the greatest departure, 1.30 inches above the nor- 
mal. The excess for the month was great^t in the portion where 
it was most needed. 
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In October the average rainfall for the watershed was ,27 inches 
above the Indianapolis normal. At ludianapolia it was .03 of an 
inch less than the normal. At Worthington and Washington the 
greatest departures are found, being .62 and .53 inches respectively 
above the normal. 

At Anderson the fall was .14 inches less than the Indianapolis 
normal and .09 of an inch greater than its own normal. The total 
precipitation was tlie greatest since 1900. 

At Indianapolis the rainfall fas 2.68 inches above the normal. 
The average on the watershed was 4.17 inches, being less than this 
at the two stations above Indianapolis, greater at Indianapolis 
and Washington and less at Worthington, At Farmland it 
was .70 inches below the normal aaid 1.77 inches below the aver- 
age. At Anderson it was .62 inches less than the normal and 1.79 
inches below the average. The rains were frequent during the 
latter part of the month. 

December was the driest month on record, the average rainfall 
being but .80 of an inch. The normal for Indianapolis is 2.84 
inches. The deficiencies at the five stations are as follows : Farm- 
land, 2 inches; Anderson, 2.36 inches; Indianapolis, 2.55 inches: 
Worthington, 2.21 inches; and Washington, 1.74 inches. 

The precipitation for the year was very unusual, shattering 
many records. The rainfall in March was the greatest ever recorded 
for the State, white December was the driest on record for that 
month. 

RrvER Stage and Fixjw. 

Although river stage and precipitation are closely related, they 
do not always bear the same ratio to each other. The river flow, 
of which the stage is one of the factors, averages about one-third 
of the yearly precipitation. In dry seasons when a drought has 
been experienced for a long time, the greater part of the rainfall 
is absorbed or evaporates, little of it reaching the rivers. The re- 
verse of this is experienced when the ground is frozen or saturated 
by previous rains, and the run-off at this period is much gTeat«r 
than one-third of the precipitation. 

In view of the fact that the most serious conditions in our 
rivers oceur during an exceedingly dry period, the actual river 
stage is of more importance than the precipitation. Of great value 
still, would be measurements of the daily actual river flow, but no 
permanent staitions have been established for this purpose and we 
find but few records available. 
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Unfortunately, river stages coverii^ the period of the survey 
are not on reeord. The ^vemment gauge at Indianapolis wad 
swept away durii^ the flood on the 26th of March. At this time 
a stage of 25.7 feet was recorded, the highest on record. The pre- 
-vioos highest record was on April 1, 1904, when a stage of 21.3 
feet was reached. The new gange was estahlished, giving readings 
at different elevations. The eleyation of the old gauge was 669.6 
feet tind the new 670.7 feet. "While not of much value in respect 
to the survey of 1913, the monthly average for 1911 and 1912, with 
those months of 1913 that are on record, are included in Tahle 3. 

TABLE 3. 
RiTKB Stages. 

AVERAGE MONTHLY RIVER STAGES AT INDIANAPOLIS. 



Y^ 


.. 


3. 


'• 


4. 


S. 


6. 


'■ 


'■ 


». 


- 


„. 


11. 






!;! 


t'.t 


!:! 


3-8 


i.t 


Si 


33 


2A 


2:j 


\\ 






i.l 



























As can be seen the stages for the most important months 
are necessarily omitted. For the greater part of the summer 
the river was uniisually low. But two rises of consequence 
occurred, one on June 22d and 23d and the second the day 
the trip was made hy houseboat from Martinsville to Gosport when 
there was about a three-foot rise. 

Actual measurements of the river flow were made on October 
20, 1906, by the Indianaimlis Water Company at Indianapolis, and 
\fy the State Qeologist on August 1, 1909, at Washington, Indiana. 
The flow at Indianapolis was 118,000,000 gallons per day and at 
Washington 1,060,128,000 gallons per day. The river stage at 
Washington was 10.0 feet. The flow at Indianapolis was at the rate 
of 182 cubic feet per second, and at Washington, 1,636 cubic feet 
per second. 

The following tables are taken from water supply and investi- 
gation papers numbers 128, 169 and 205, published by the United 
States Qeologieal Snrvey. 
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Diahane MeanrtmaU ' 
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Id considering the amount of dilution in second feet necessary 
to take care of the inhabitants of Indianapolis at the rate of three 
and one-third hundredths second feet per 1,000 inhabitants, any 
figure under 871 second feet would be insufficient. With this 
figure aa a standard it is seen that only seven readings in seventeen 
in Table 4 showed a sufficient flowage. 

The means for five months in the twelve were below the required 
dilution. 
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Population on the Wateeshed. 
In tho early days of the State's history no thought was given 
to the complex questions arising from the concentration of the 
population. There was no need of it. In 1800 there were but 
5,641 people in the State in an area of 36,045 square miles, 6.4 
s<|uare miles to the person. Table 6 shows the population of each 
census from 1800 to 1910 inclusive, together with the increase each 
decade in number and per cent, and the population per square mile. 

TABLE 6. 

FOPJLiriON I.f IVDIINV 
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The need of conservation of our water supplies and the proper 
disposal of domestic and manufacturing sewage is emphasized in 
the rapid increase in each decade of the population per s(|uare mile. 
Each succeeding decade will see this populatitm more concentrated 
and the accompanying sanitary problems more complex. 

On the watershed of the West Fort of White River was a total 
of 638,700 people (1910 census), 363,210 urban and 275,490 rural, 
in an area of 5,034 square miles. The urban population considered 
only the cities and other incorporated places of 2,500 inhabitants 
or more. The figures given indicate that about one-fourth of the 
population of the State is on the watei-ahed of the West Pork or on 
one-seventh of its area. The population per square mile is 127, 52 
greater than the State average. The highest density is found in 
Marion County, and is 664.1 persons per square mile. 



Typhoid Feveb. 
Typhoid fever is a preventable disease, and the extent of its 
prevalence is taken as a good indication of the degree of sanitation 
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existing. George C. Whipple says, "But while it is true, both his- 
torically and as a fact of today, that typhoid fever is a disease of 
civilization, it ought to be clearly understood that it is only a 
disease of defective civilization, for it has gradually become notori- 
ous that the widespread or frequent occurrence of typhoid fever 
in any community must be due, somehow, to defective sanitation; 
and defective sanitation means defective civilization." 

Lai^ sums of money are expended annually for combating 
diseases less serious than typhoid fever, the latter being taken more 
as a matter of course by the majority of the people. It is so common 
that the interest of the average American citizen is not aroused. 
Active steps are taken to prevent the introduction of cholera or the 
plague into the United States, yet each year typhoid fever kills 
about 35,000 people and incapacitates 450,000 people. The serious- 
ness of this situation, caused by a filth-borne bacteria, is an alarm- 
ing one, requiring the use of large sums of money to be devoted 
to active steps toward its elimination. 

The greater part of our typhoid is due, no doubt, to our water 
supplies. While the typhoid bacilli does not multiply and does not 
survive very long outside the human body, yet they have been 
known to travel many miles in flowing streams. In reservoir and 
storage tanks the bacteria will usually die out in a month or two. 

In Europe, where safe water supplies have been in use for years, 
we find a very low death rate. The average rate per 100,000 of ten 
cities representing a population of 15,000,000 persons was 4.0 for 
a ten-year period. Their average for 1910 was only 3.1. The aver- 
age death rate for 1910 for thirty-three European cities, with a 
total population of 32,000,000 (this includes the above fifteen) , was 
6.5 per 100,000. 

In the United States, fifty cities, with a population of about 
20,000,000, had a death rate of 25 per 100,000. These figures in- 
clude cities that have a very high death rate and those that have 
a low rate, four of them below ten. Massachusetts, our leading 
State in sanitation, had a death rate of 8.5 per 100,000 for 1911, 
and 12.9 per 100,000 for the five-year period 1907 to 1911. In 
Indiana, in 1911, there were 736 deaths from typhoid, at a rate of 
27.3 per 100,000. The average number of deaths for eleven years 
1901 to 1911 was 944. These figures indicate a gradual reduction in 
Indiana, and therefore an improvement in the general sanitary 
condition. 

Table No. 7 is taken from George C. Whipple's book on typhoid 
fever. It gives the financial val(ie of human life at different ages. 
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TABLE 7. 
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The avera^ life value aa deduced from the figures in the table 
Ib $4,634. The average economic loss in Indiana for the eleven- 
year period is $4,374,496. If figures can picture the great and 
unnecessary loss where deaths cannot, the estimated yearly loss of 
this amount of money should arouse the interest of the average 
citizen. 

The result of the introduction of filtered water into the mains 
of a city to replace a raw river water is shown in the reduction of 
typhoid fever death rat«B at Louisville, Kentucky. 

TABLE 8. 
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It is believed that the gradual elimination of the wells, many 
of which are of doubtful character, is helping in the redaction of 
the rate. 

Table No. 9 gives the number of typhoid deaths, the population 
and the death rate per 100,000 for cities on White River for a ten- 
year period. 
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The average death rate in WiDChester for the last year was 
43.7 per 100,000. Two years, 1904 and 1908, had a rate of 108 
and 180.5, respectively, and this greatly raised the average for the 
ten-year period. During the last four years there has been but 
one fatality, this death occurring in 1913. Chart 2 shows the deaths 
and the rate for the period. 

Records for Farmland were not available, but according to the 



CHART 2. 
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WINCHESTEn, INDIANA 

report of the local health officer, no typhoid has occurred in the 
last three years. 

No typhoid cases have been reported in Parker in the last two 
years. 

Chart 3 shows the deaths and the rate per 100,000 at Muncie 
for the last two years. The greatest number of deaths occurring 
during the period was 19 in 1905, the rate for the year being 72.2. 
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In 1909, 13 deaths made the rate 56.2. This was the year after 
the high rate at Winchester. The average rate for the period was 
37.9. 

Diiriug the fall of 1913 MuDcie had a severe typhoid epidemic. 
Forty cases developed during the months of August, September 
and Octftber. During the entire year 79 cases were reported and 8 
deaths occurred. The rate per 100,000 for 1913 was 32.5. Investi- 
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gation indicated that the seat of the trouble was water from shallow 
wells. 

Anderson had an average rate of 32.0 per 100,000. The three 
high years during the period were 1904, with 11 deaths and a rate 
of 47.7 ; in 1910, with 13 deaths and a rate of 44.7, and 1913, with 
11 deaths and a rate of 48.1. In 1913 all the cases were traced to 
local wells. Chart 4 shows the deaths and rates per 100,000. 
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Noblesville had an avera^ rate of 39.7 for ten years. Chart 
5 gives the number of deaths and the rate for ten years. In 1905 
there were 5 deaths, the highest number for the period. The rate 
for this year was Hl.O. 

Data obtained from the office of the secretary of the city board 
of health showed that from 1908 to 1913 inclusive, Noblesville had 
37 cases of typhoid fever, 13 of which resulted in deaths. This 
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indicates a death rate of 43 per 100,000. During the last two years, 
however, the number of cases and mortality has been considerabty 
less. Detailing, the cases and deaths are as follows : For 1908, 6 
cases, 1 death; for 1909, 12 cases, 7 deaths; for 1910, 9 eases, 2 
deaths; for 1911, 4 cases, 3 deaths; for 1912, 2 cases, no deaths; and 
for 1913, 4 cases and no deaths. The discrepancy in the figures 
given above and those in Table 9 is due to the failure of doctors to 
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report the deaths in time for the moBthly Bulletm, from which 
the table was compiled. 

Statistics on typhoid fever at Indianapolis were available for 
a twenty-five-year period. Chart 6, compiled from the figures 
given in Table 10, gives the typhoid fever deaths and rate per 
100,000 for this period. The average rate for the entire period 
was 42.07 per 100,000. For the first ten years of this period the 
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NOBLESVILLE , I N DIANA. 

rate was 52.68, and for the second ten years 37.22, a reduction of 
15.46. The average rate of 1911, 1912 and 1913 is 22.90, a reduc- 
tion of 14.32 as compared with the rate of the second ten-year 
period and 29.78 with the first ten-year period. 

As shown in the chart, three epidemic periods have occurred, 
1893, 1895 and 1904, during which there were 110, 140 and 143 
deaths. The highest rate was in 1895, and was 101.8. 
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In 1904 an investigation of the water supply and sanitary con- 
dition was made by a joint commission, whose report states that : 

"Last April, May and June (1895) the City of Indianapolis 
suffered from a severe typhoid fever epidemic, the course of which 
appears to have been due, in part, to the city water supply, which 
came exclusively for some days from "White River, following un- 
avoidable accidents to the water works due to the severe flood in the 
early spring. It is obvioua that other important factors, notably 
domestic wells, had a marked influence upon the prevalence of 
typhoid fever during the epidemic period as shown by the moderate 
degree to which the disease prevailed in some sections of the city." 

While the introduction of the filtered water in September, 1904, 
does not produce such a marked reduction as in other cities, yet it 
is believed that its use is responsible for the greater part of the 
reduction. When the many other unsanitary conditions are im- 
proved in the city, such as the elimination of all surface wells and 
privies, the introduction of proper screening conditions, etc., a 
much lower rate can be looked for. A more general use of the 
filtered water, which is carefully yarded by chemical and bacterial 
examinations, would undoubtedly make the typhoid fever death 
rate comparable with that of the larger cities in our neighboring 
states. 

II. E. Jordan, superintendent of filtration of the Indianapolis 
Water Company, has made an extensive study of the typhoid situa- 
tion in Indianapolis and has drawn the following general eonclu- 



1. Typhoid fever normally is most prevalent during the late sum- 
mer months. 

The bacteriology and etiology of typhoid fever both Indicate that itn 
causal agents cannot be abundant during the colder seasons of the year. 

The germs of the disease are carried over the winter in the bodies of 
H tew patients, and perhaps in vaults or other deposits of organic matter 
where they are protected from tho severity of the season. The number 
of persons who receive infection from tiie discharge of these winter cases 
will depend upon the length of time for which the bacteria cast In these 
discharges remain alive and virulent. The length of time which they 
win live depends largely upon the general temperature; as the season 
grows milder, more and more of each crop of germs set at random in the 
outer world will survive long enough to gain entry to a human being and 
bear fruit. This process will be cumulative. Each case will cause more 
secondary cases, and each of the latter will have a still more extensive 
opportunity for widespread damage. 

2. Typhoid bacteria live only a few days in water, dying out rapidly. 
^Vater-bome Infection with typhoid organisms occurs where gross particles 
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of sewagic matter are found In the supply. Filtration renders tj^hold 
infections praetlcaltr impossible, not bo much hj Its removal of bacteria as ■ 
measured by numbers, but because the protecting sewage particles are 
held t>ack by the filters. 

3. Water-borne typhoid generally occurs during the spring months 
when streams are floodiid and the water movement is more rapid. Gon- 
Fersely, spring typhoid Is generally an Indication of polluted water supply. 

4. The normal, or as some term it, "necessary" typhoid la usually 
and permanently produced, from season to season, through infection by 
contact, this being favored by light, unrecognized cases, and the persistence 
of the organism for a long time after Illness, and Its importance Increases in 
pr<qK)rtion to unhygienic modes of llTing. 

'Unong the articles of food, milt is the most potent agent of trans- 
mission, and the water supply, except in epidemic instances, is a factor 
oC secondary Importance. 

5. Where a water supply has been responsible for typhoid deaths, its 
puridcation will reduce the typhoid rate, and a certain number of deaths 
from other causes, from two to four per typhoid death, wilt be avoided. 

!t is seen that with the exception of the epidemic year, 1904, the 
prevalence of typhoid In Indianapolis has been the greatest during the 
fall months, not indicating a generally polluted water supply. It Is also 
seen that there has not been a marked reduction of the various causes of 
death. Keeping in view the fact that typhoid fever is mosr fatal to per- 
sons between the ages of five and thirty years, it would naturally be ex- 
pected that following an improved water supply, where the amount of 
typhoid and its allied diseases was reduced, there would be a reduction 
In the number of deaths occurring before the age of thirty and consequent - 
•increase in those after that age. The data covering this detail shows that 
although there has been u certain reduction in these characteristics, It has 
not been marked. The conclusion that a study of the Indianapolis typhoid 
data necessarily brings la, that the public water supply of Indianapolis, 
while having a certain influence before its purification, is not at the 
present time responsible for the high death rates. 

Briefly, the reasons for this condition may be suggested as follows: 
(1) The existence of over 10,000 private wells complicates any study of 
the influence of water supply upon public health. (2) Privy vaults to the 
numt>er of more than lO.OOO Increase the possibility of fly Infection. This 
is a controlling factor in late summer typhoid and undoubtedly has a 
marked Influence upon the typhoid death rate. (3) Connection with the 
city sewers is not compulsory. Sewage material is not removed quickly 
enouKh. 

Until these conditions are remedied, the typhoid problem cannot be met 
in an intelligent manner, and the proper reduction of typhoid and general 
death rates will not be obtained. 
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Martinsville in the laM ten years ha^ had an average death rate 
of 42.8. The highest point during this period was in 1908, when 
there were five deaths, the rate being 104.3. Chart 7 shows the 
number of deaths and the rate per 100,000 from 1904 to 1913. 

There is an average of two or three cases of typhoid each year 
at Gosport. There were no deaths in 1912. In 1858 there was an 
epidemic, in which forty or fifty eases occurred. 

Spencer, for tlie twenty-year period between 1880 and 1900, 
had on an average of ten to thirty eases each year. In 1900 an 
active campaign was begun by the health oifieer against the use of 
shallow wells, resulting in a constant dwindling in their number 
until 1908. Since 1908 there have been only a few' cases eaeli 
year and these have invariably been imported. 

According to the records of the health officer at Worthington 
the town has been remarkably free from typhoid. In recent years 
but few cases have developed in the town proper, most of them 
being imported. 

About five years ago Bloomfield had an average of twenty-five 
cases of typhoid fever each year, but it has greatly decreased sinw 
then. There were many eases in 1911, but only a few in 1912. 

Newbeny has been free from typhoid for the last two years. 
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Edwardsport has had no ^hoid fever in the last three years. 

Chart 8 shows the deaths and the rate per 100,000 at Washing- 
ton for a ten-year period. The average rate during this time was 
41.3. The highest rate was in 1906, and was 83.8. In that year 
the filter plant was installed. Previous to its use there had been 
an average of sixty cases of typhoid during the three summer 
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months, July, August and September. Now they have ten to 
twelve cases eaoh summer. The ni^nber of typhoid casea and deaths 
has been higher in many cities in 1913, due, no doubt, to the un- 
sanitary conditions following the floods in the spring. 

At Petersburg only the records of typhoid for the county were 
available. In 1912 there were eight cases from January to Sep- 
tember; in 1913 there were but four cases. 
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Decker had six cases during the sunuuer of 1913. This, con- 
sidering the population of 560, is extraordinarily high. 

But two cases of typhoid occurred in Hazelton in 1913 in the 
months preceding September. 

The rates of the cities aloi^ White River are higher than the 
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WASHINGTON, INDIANA. 

normal average for the State in three of the cities, and lower in 
three. As typhoid is a disease most prevalent where sanitation is 
neglected or improperly handl^, it will be of interest to note 
where the activities of the people and health officers in the cities 
and towns on White Biver will reduce this indicator of sanitary 
conditions. 
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Water Supplies. - 
One of the chief objects of the Sanitary Survey of White 
River was to determine its suitability as a source for the public 
water supplies of cities located near its banks. Data collected at 
all points has been compiled into tables, Table 11 giving tabulations 
of eitiea using White River as a source of water supply, and Table 
12, of cities and towns which depend upon the ground-water sup- 
ply or sources other than White River. 

TABLK 11. 
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TABLE 12. 

PuUlc Walir S*tpliu far CiHa m Whi^t aiiir--<lrimMl-Waltr Sxvjilia. 
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Five cities use White River as a water supply, Indianapolis, 
with slow sand filtration and hypochlorite treatment as a means 
of purification, has the largest pumpage. The supply from the 
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river is augmented by pumpage from deep wells. Anderson and 
Washington have mechanical filters. Petersburg and Hazelton 
pump the raw White Elver water direct into the mains. 

Six cities derive their total supply from deep wells, and one 
city, Muneie, is supplied by filtered water from Buck Creek and 
deep wells. This city originally derived its entire supply of water 
from deep wells, but the supply did not meet the demand for water. 
It then resorted to filtered water from White River. With the ex- 
tensive operation of the oil fields a few miles above the city, salt 
water and oil-well waste so contaminated the river that a supply 
from this source had to be abandoned. Martinsville obtains water 
from dug wells. 

With the lowering of the level of the ground-water which con- 
tinues from year to year as a result of the drain from heavy pump- 
age by water systems and of deforestation, more cities will be com- 
pelled to resort to the surfac«-wat«r supply. This, of course., will 
necessitate purification by filtration or chemical treatment. While 
this method of obtaining pure water is more expensive, espeeifdly 
for the smallar cities, it is, however, in many cases the only means 
of obtaining an adequate supply. 

PoujUtion op White Eiver by Oil-Well Wastes. 

In 1903 petroleum was discovered in Delaware County about 
four miles east of Muneie. Within the period of the next eighteen 
montJiB, 600 wells were put down, all of which poured more or less 
salt water and waste oil into White River. This waste ran over 
ttie land, ruining it for agricultural purposes, eventually finding 
its course to the river, where it polluted the water supply by making 
it decidedly brackish from the salt water, and extremely unsightly 
and malodorous from the oil refuse. 

The region producing the greatest nuisance is that known as 
8mithfield, which is situated a few miles above Muneie, Indiana, 
and about twenty-five miles below the source of White River. The 
land in this section is quite level, with sufficient drainage, however, 
to permit the oil and other wastes to flow through ravines to the 
river. Ditches have been constructed in places to facilitate the 
removal of these undesirable fluids. 

The till of gravel and elay left by the glaciers forms a layer 
about fifty feet thick in this section. Below the till occurs a for- 
mation of water-bearing Niagara limestone. The till is decidedly 
permeable to water, permitting a percolation of the surface water 
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through the soil, thus eoutaminating the ground supply. Once 
the wastes reach the stratum of limestone, which is extensively 
fissm-ed, they flow freely, polluting any underground stream. 

Trenton Rock is the geolc^e formation productive of petroleum 
in this district. This porous limestone stratum carries natural gas, 
oil and salt water. Most petroleum wells in this seotiou produce 
a mixture of oil and salt water. It is the custom to pump the . 
oil and salt water from the well into a large wooden tank. Here 
the liquids separate, the oil beii^ drawn off through the pipe near 
the top of the tank and the salt water passing off through one 
near the base. This salt water, quite often mixed with quantities 
o£ oil, flows out onto the ground and flnds its way into ravines and 
creeks to the river. Added to this waste is the pollution of salt 
water and oil, which is brought to the siu-face each time a new 
well is "shot" with nitroglycerine. Furthermore, it may be said 
that oil operators and pump attendants are by no means careful 
in preventing the loss of oil in this manner. 

After this surface pollution had continued for some time farmers 
began to complain of the oil companies allowing the salt water and 
oils to run over their farms and into their tile ditehes, ruining 
the land and clogging the drains. As a result, some of the operators 
piped the waste back to the oil well, allowing it to flow into the 
space between the drive pipe and the casing and down to tin- 
water-bearing limestone fonnatiou below, thus contaminating the 
deep-well supply for miles around. Shortly after this means of 
waste disposal had been resorted to in the Muncie oil fields, the 
chlorine content of the deep wells of the Muncie Water Company 
was increased from 40 to 1.^0 parts per million. While this amount 
of salt did not prohibit the use of the wat*r for drinking purposes, 
cTUcb a pollution becomes a subject for serious study for those con- 
cerned with the production of an uneontaminated water supply. 

The streams in this region are all more or less polluted, thoi^h 
it is gratifying that the condition is not as bad as it was a few 
years ago. As far as soil pollution is concerned, the condition 
is very-, greatly improved, for the fanners, profiting by past ex- 
perience of ruined fields, are more careful to see that these wastes 
are not allowed to flow over their lands. 

By 1905 the operation of the oil field was at ite height and 
the pollution of the river by wastes had reached the worst stage. 
An amount equivalent to one-third the dry weather flow was dis- 
charged into White River. One small stream, Little Oreek, was 
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estimated to be carrying 775,000 gallons of waste per day. Th? 
water was so salty that no animal would drink it. 

In speaking of the condition of White River, Quince Walling, 
superintendent of the Muneie Water Company, said: "The oil 
would come down past our plant in patches of fifty feet square, 
emd I have seen the river covered for half a mile with this dirty 
black oil." At this time the Mimcie Water Company was com- ■ 
pelled to abandon White River as a water supply on account of 
the odor and taste. 

The normal chlorine eont^it of White Eiver above the oil field 
should reasonably be not more than one part per 100,000. Samples 
analyzed during the Sanitary Survey made in the summer of 1913 
show an average chlorine content of the river above Parker, In- 
diana, to be 8 parts per 100,000. Below this point where it re- 
ceives its first salt water pollution, chlorine. cakes a sudden riat 
and continues to ri.s*! as long as it receives oil well wastes. 

The accompanying chart of the chlorine content of the White 
River water at the Muneie Water C'ompany's pumping station 
furnishes a very clear index of the amount of salt-water pollution 
going into the river from 1005 to 131.1 During 1905 and 1906 
the pollution was at its height. Since that time, save for the 
latter part of the year 1908, the production of oil in this field 
has gradually decreased. The chlorine in water rose in the fall 
of 1913, due to the successful production of a few new wells. Data, 
however, seems to indicate that the field is nearing the point of 
exhaustion. This fflct, coupled with the more careful conservation 
of the supply, will probably eliminate to a very large degree pol- 
lution from this source. 

Sewerage. 

The present arrangement of the sewer systems is of importance 
in the consideration of the future treatment of all sewage before 
it is allowed to enter White River. An ideal system for a White 
River city or town would be two sewers, a sanitary and a storm, 
the former with an outlet at such a gi'ade that a gravity sewage 
treating plant might be installed. 

The present systems of the eleven cities are far from the ideal 
mentioned. Table 13 gives the cities, their distances below Win- 
chester, the estimated population, the estimated population con- 
nected to sewers, the miles of sewers as sanitary or combined and 
storm, and the number of outlets of each into White River and 
into local streamR 
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TABLE 13. 
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The eleven cities represent a. total population of 339,162, 195,- 
575, or 58 per cent., of which are connected to aewers. Eighty 
per cent, of the popuJatioa connected to aewers is located in In- 
dianapolis. Here is located 332.6 miles of combined sewers, or 
78 per cent, of the total of all the cities, Muueie and Anderson 
have the next largest systems, with 35 and 26 miles respectively, 
each of them with four outlets. 

Martinsville, with 14.5 miles, haa but one outlet into Whit*' 
River, but is unfortunate in that the low gi'ade necessarily used, 
means pumping of the sewage before it can be passed through a 
treatii^ plant. 

Unfortunately it was impossible to anticipate future require- 
ments as regards the pollution of our streama due to sewage con- 
tamination, and the only object when the present systems were 
designed was to get the storm water and sewage to the river in 
the easiest way and at the least cost. At the time constriction 
of sewers was begun many of the cities were probably .unable to 
finance separate sj^tems. Engineers on all proposed systems and 
extensions should bear in mind the treatment of the sewage that 
will undoubtedly be required in the near future and design ac- 
cordingly. ' 
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Disposal of Garbaoe. 

But seven of the eighteen cities and towns along Whit^ River 
have a aystematie way of disposing of their garbage. These seven 
represent a population of 319,845, or 93 per cent, of the total in- 
habitants of the eighteen places. 

Table 14 gives the methods in use, the number of cities anil 
towns using the different methods and the combined population 
depending upon the various methods. 

TABLE 14. 

Aoti « DtrfUit* t! GMsfi in CiNa aii, Twiu ^)>M H'MIi Bitn. 
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Garbage, because of its putreacrible eharact«r, must receive 
prompt attention or decomposition will take place and it will be- 
eome very offensive. It has a commercial value, but in one city 
only, Indianapolis, is this value recovered, and then by a privatf; 
company. 

Incineration is used in the two next largest cities, and although 
the expense involved is not recovered, even ia part, by this proc- 
ess, it is a sanitary and satisfactory method of disposal. 

Three communities haul their garba^^ to dumps located some 
distance from the river, and this appears to be a satisfactory 
method if the diunps are far enough away from the residences. 

The eleven cities and towns having no systems for disposing of 
the garbage have the most unsatisfactory sanitary conditions. 
When disposed of by individuals, especially in the cities, garbage 
can soon become a nuisance. In the largest community of the 
eleven, with a population of near 8,000, garbage was found to be 
very generally distributed over vacant lots where they were con- 
veniently near to back porches, in alleys and in open ditches. Five 
of the eleven places have a population of over 2,000 and some 
method of dispcwal should be adopted to do away with the present 
nngightly and unsanitary conditions. 
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Night Soil. 

Night soil is concentrated sewage and contains much less moist- 
ure than what we commonly recognize as sewage. It resembles 
more nearly the sludge from our sewage disposal plants. 

In all the cities on White River the hauling of night soil w 
done liy private concerns and paid for by the householdera 

The total population of the eighteen cities and towns, the 
estimated population using the sewers aind the vaults and the 
three methods used in disposing of the night soil are shown in 
Table 15. 

TABLK 15. 

Dela imDtpimlim of NifU Soil in Ciiia and TovintAltig WhiU ^ter. 
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The total number of people depending upon vaults is 148,58S, 
the remainder of the total population, 195,550, usi:^ the sewers. 
In twelve communitieB with a total population of 77,729, 39,479, 
or 51 per cent., use vaults, the deposits of which are hauled to 
the country and buried or used as fertilizer. This method is 
satisfactory if the necessary sanitary precautions are observed 
and the night soil is not allowed to remain on top of the ground 
so that disease germs can be carried to the nearest house by the fly. 

Pour of the eighteen towns, with a total population of 3,922, 
fill the vaults when necessary and dig new ones. This filling in 
of vaults is a dangerous practice, the chance of polluting wells 
being ^reat, while new wells may be located at or near the site 
of an old hole by newcomers who do not know of the circumstances. 

The most unsanitary practice in the disposition of night soil 
was found in Indianapolis, where the night soil is hauled to 
Sellers Farm, located along "White River just below the city. Heavy 
rains wash the filth directly into the river. 

ConLEcnoK op Samples. 
The first samples of river water were collected at Winehestei' 
on June 19th, one sample being taken from the public supply 
and three from White River, one above all sewers, 800 feet above 
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the wagon bridge, the second between the wagon and the railroad 
bridge and between the two sewer outlets, and the third 700 feet 
below the railroad bridge and about 200 feet bdow the east sewer 
outlet. 

Map 3 shows the location of the aamplii^ points between the 
cities and towns. Because of the number of sampling points at ea«h 
city and town they could not be shown on this map, but in some 
cases they are shown in separate maps. 

Farmland lies approximately twelve miles below Winchester, 
and the trips between towns were made on the interurban car. 
Two samples were collected here, one 300 feet above the interurban 
bridge and the other 500 feet below the wagon bridge and ap- 
proximately 1,600 feet below the first sample. 

At Parker City, five miles below Farmland, two river samples 
eind one from a town tap were taken. One river sample was 
taken about one-half mile above and the other just above the wa^oii 
bridge. 

Two river samples were taken at Selma, one 75 feet above the 
road bridge and one 1,500 feet below. These completed the first 
lot of eleven samples, and they were shipped to the laboratory at 
Indianapolia 

The second lot of twelve samples was collected the next day, 
' at Muncie and between Muncie and Anderson. One sample was 
taken from the tap in the waterworks office, one from Buck Creek, 
which had risen, due to heavy rains, and ten from the river. The 
first river sample was taken at the waterworks dam, four at dif- 
ferent points within the city limits and five between Muncie and 
Anderson. 

The five samples were taken one-half mile, two and one-half 
miles, seven miles, eleven miles and eighteen miles below the main 
sewer outfall at Muncie. This lot of samples was shipped from 
Anderson. 

One June 22d and 23d heavy rains raised the river and seriously 
interferred with the value of the work. Samples were not col- 
lected until June 25th, and at that time the river was high, but 
falling. Twelve samples were collected in the third lot, one from 
a tap at the pumping station, three from creeks and eight from 
the river. Map 5 shows the location of sampling points at Ander- 
son, Green's Branch running through a part of Anderson, Pipe 
Creek, upon which Alexandria is located, and Duck Creek, upon 
which Blwood is located. Of the eight river samples collected. 
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three were taken within the city limits and five at intervals of one- 
half mile, two and one-half miles, ten miles, fifteen miles and 
twenty-five miles below the outlet of the Mitchell Street sewer. 
These samples were carried into Indianapolis that evening. 

The following day twelve samples were collected at Noblesville 
and between Noblesville and Broad Ripple. One was collected 
from a tap at the pumping station, one from East Creek, upon which 
Tipton is located, and ton from the river. 

On June 27th, eleven samples were collected between Broad 
Ripple and the Kentucky Avenue bridge, Indianapolis. Consider- 
able aeration was afforded by two dams, one at Broad Ripple and 
one at tlie Washington Street Bridge. Ma,p 6 shows the location 
of sampling points at Indianapolis. 

The following day eleven samples were collected between In- 
dianapolis andWaverly, a distance of about eighteen miles. Three 
of the samples were from creeks, Bagle, Lick and Buck, and eight 
from the river, the first at the Raymond Street bridge and the 
last under the Waverly bridge. 

Because of the heavy rains and the consequent change in the 
river stage, four more river samples were later collected at Win- 
chester and Muncie, in order that the analytical results m^ht 
be compared under tike conditions of river stage. 

All the samples collected thus far, one hundred in number, 
were analyzed at Indianapolis. During the summer three sets 
of samples of three each were collected, one being taken at Broad 
Ripple, one at Riverside and one at the Raymond Street Bridge. 
These samples were also analyzed at the laboratories in Indian- . 
apolis. All the other samples collected, numbering 677, were 
analyzed in the houseboat laboratory. 

At Martinsville, where the loi^est stop was made, 107 samples 
were collected, 40 from the river, 59 from private supplies, 8 front 
the public supply and 1 from the sewer outlet. The location of 
the samples collected from the river is shown on Miaip 7. Between 
Martinsville and Gosport one set of twelve samples was collected, 
the trip being raa<le in a canoe on July 2l3t. No samples were 
collected from the houseboat on the day of that trip because the 
river was up and the results would not have been as valuiaMe s'i 
at a lower stage. 

At Gosport 66 samples were collected, 47 from private sup- 
plies and 19 from the river. The eight samples from private sup- 
plies at Whitaker were also colleeted at this time. The locations of 
the river sampling points are shown on Map 8. 
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Two sets of samples of seven each were collected betweeu 
Qosport and Spencer, one on the houfleboat trip and the latter 
from the eanoe. 

Sixty-two samples were collected at Spencer, 19 from the river, 
40 from private supplies and three from the public supply. Three 
samples oE private supplies from liomona also were analyzed. 
The location of the river samples is shown on map 9. 

MAP 6 
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Seventy samples were collected at Worthingtoo, 19 from the 
river, 47 from private supplies, 3 from tributaries and 1 from the 
public supply. Four samples from Farmer and eight from Free- 
dom were also collected while the boat was at Worthington. 

One set of nine samples was collected between Worthiagton and 
Bloomfietd. 

While the boat was at Bloomfield 35 samples were eotlecteil 
and analyzed, 27 of them from wells, cisterns and springs, 6 from 
the river and 2 from city taps. 
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Between Bloomfield and Newburg 7 samples were collected from 
the river. At Newburg a eross-river set of 5 samples, and 7 from 
wells in the town were eollected. 

Twelve samples were eollected between Newburg and Edwards- 
I)ort. At Edwardsport 8 samples were obtained from dug wells. 
Seven samples were collected between Edwardsport and Wash- 
ington. 

At Washington 130 samples were collected, 86 of them being 
from dug wells and cisterns, 11 from the public supply, 6 sewage 

MAP 9 



'W 



Mop. showiri^ sampl.-i p.i-Ual Sp»n 



samples and 27 from the river. At most places visited, the samples 
in the cities and towns were collected by members of the party 
without outside assistance, but here transportation was furnished 
and assistance rendered in the collection of samples. As a result 
more samples were obtained here than at any other point. 

Between Washington and the forks of the two branches, 6 
samples were collected. One sample was collected from the East 
Pork of AVTiite River about BOO feet above the jiuietion. Two 
samples were eollected between' the Porks and Petersburg. 
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At PetersbiiT^: 41 samples were collected, 29 from private 
supplies, 2 from city taps, 1 from the creek and 8 from the river. 

From Petersbui^ to Decker, 8 samples were collected. At 
Decker samples from one spring, one dug well, and six driven 
wells were analyzed. Between Decker and HazeltOD two samples 
were obtained from the river. 

At Hazelton samples from one town tap, three dug and two 
driven wells were collected. From this point on all samples analyzed 
were river samples, 8 from White River and 6 from the "Wabaah 
River at about the same point. A set of cross-river samples were 
collected from the Wabash River at about the same point where 
two sets were collected the summer before, in connection with the 
survey of the Wabash River. 

Analyses op White River Water. 

In considering the mass of data, chemical and bacterial, in- 
cluded in Tables It! and 17, charts have been made to depict the 
results graphically. 

Although chlorine ia nsually an important factor in determining 
the pollution from sewEige and industrial Wiastes, its presence in 
the wat«ra of White River ia due for the most part to the wastes 
from the oil wells above Muncie. Chart 10 shows the chlorine 
content of White River. Above Selma it was less than one part 
per 100,000 in June, although in November one sample below the 
sewer at Winchester was 1.2 parts. At Selmas where salt water 
from the oil wells entered above the sampling points, the chlorine 
jumped to over 6.0 parts per 100,000. Between Selma and Muneie 
the entrance of additional wastes had increased the chlorine to 
over ten parts per 100,000 in June. The samples collected in 
November showed a much gr&ater concentration, being 15.8 above 
add 23.0 parts per 100,000 below Muncie. 

Chart 9 shows the chlorine content of White River at the 
Muncie Water Works for a nine-year period, and is of interest in 
showing the developing of the oil industry and its gradual de- 
crease until 1913. Last year some developments were successful, 
increasing the chlorine, as can be readily seen in the chart. 

Below Muncie a gradual decrease due to dilution was noted. 
In Jnne a slight increase was seen in the samples above and below 
Anderson, while samples collected in November at the same points 
showed a decrease of 2,0 in the sample below the city. 
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At Noblesville the June samples showed the same amount ot 
chlorine present, while the November samples showed an increase 
of .2 parts. 

From Noblesville to Indianapolis a decrease occurred, there 
being 2.2 parts in June and 3.4 parts per 100,000 in November 
in the samples collected at Broad Ripple. Samples collected in the 
river between Broad Ripple and the Raymond Street bridge showed 
an increase of 1.2 parta in June and 3.6 parts in November. This 
is readily seen by referring to Chart 10. 

Below Indianapolis a gradual decrease of the chlorine took place, 
with a slight local increase at Martinsville and at Wa^ington. 
Considerable sewage, with a high chlorine content, was entering 
the river at Martinsville in June, and this readily accounts for the 
inereaae. Chart 11, giving the chlorine content of the river at 
Martinsville, shows the slight increase in the average of the sampler 
collected just above and below the sewer outlet. 

At Washington the samples collected in November show a de- 
cided jump in chlorine content, above and below the moujth of 
Hawkins Creek. It ia not believed that this increase will be found 
during normal conditions, huit it does undoubtedly exist after 
heavy rains wash out the creek, especially if the sample is col- 
lected in the path of the creek water before it has time to he 
thoroughly mixed with the river water. 

The chlorine at the mouth of the river is slightly higher than 
at the source, but the diluttion received haB reduced it to such a 
degree that it is slightly leas than the averajre encoujitered in the 
Ohio and Wabash Rivers. 

Chart 12 shows the nitrate content of the river from its source 
lo its month. At Winchester an increase of .0005 parts is noted 
on June 19th after the sewage enters, while those collected on 
June 26th after a heavy rain halve the same nitrate content. On 
June 20th the sample collected below the sewer outlet showed ^an 
increase of .0016 parts per 100,000 over that collected above the 
city. This increased to .0048 parts in the next samples below, it 
being the same in the samples collected on the same day. 

The nitrates in November varied but little above and bdow 
Winchester and Muncie. Between Muncie and Anderson an in- 
crease was noted, decreasing between Anderson and Noblesville. 

Samples collected in June below Anderson showed a slight in- 
crease for a considerable distance, dropping very much, however, 
just above Noblesville. At Noblesville and Indiaoaipolis the nitrate 
content increased below the cities. The samples collected in the 
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early part of the summer showed a gradual falling oS of the nitrate 
content until only a trace was found at Hazelton and below. 

Chart 13 gives the nitrate content of the river at Gosport fol- 
lowing heavy raina and a rise and fall of the river. On the 19th 
the river had fallen and was nearly back to the stage at which it 
stood before the rains and the nitrates were very high. Three days 
later, the river having fallen still more, the nitrate content was 
only about one-third of that on July 19th. 

At Speneer, as may b© seen on Chart 14, the nitrates were the 
same on each of the two days samples were collected, July 30th 
and Aupist 1st. Local charts are not of value at points further 
down the river, as the only differences are due to chemical changes 
and in the short distances charted no great change will be found. 

Considering the immense amount of pollution received and 
the comparatively small dilution, it is interesting to note the puri- 
fication that takes place whereby the nitrate content is reduced. 

The chart shoeing the nitnate content hardly shows sufficient 
changes to justify the making of the chart. Between Anderson 
and Gosport we find it in varying amounts, although below therf 
it occurs only a^ a trace or is entirely absent. 

Only one sample from above Indianapolis, that taken below 
the sewer at Winchestei', showed a very low dissolved oxygen con- 
tent. All of the other samples above this point showed sufficient 
dissolved oxygen content to prevent the development of a nuisance. 

At Indianapolis Chart 15 shows the dissolved oxygen above and 
below the city and M intermediate points. At the Raymond Street 
bridge all four samples taken showed less than .1000 parts per 
100,000 of dissolved oxygen, and as can be readily seen, the river 
at this point is in an extremely had condition. 

The samples collected between Indianapolis and Waverly showed 
a slight improvement, hut the dissolved oxygen content 'was low. 
Four sets of samples on which the dissolved oxygen was run were 
collected at Martinsville, and the results are shown in Chart, 16. 
The average of the four sets is about .7000 parts per 100,000, vary- 
ing from .3000 to 1.4000. One remarkable thing is the increase 
in the dissolved oxygen at the first sampling point below the 
Martinsville sewer which occurred in two of the four sets. One 
of the sets collected on June 28th was practically uniform in 
its content, while the one collected on July Ist showed a decrease, 
as naturally would be expected in all samples. Not far below the 
sewer outlet is a series of rapids which undoubtedly accounts for 
the increased dissolved oxy^n contents. 
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Chart 17 shows the dissolved oxygen content in two sets of 
five samples each collected at Gosport. These samples, collected 
shortly after the heavy rains, in which the river had undergone 
a change in stage, are slightly lower than the average at Martins- 
ville, due no doubt to the great (juiantities of organic matter washed 
in by the nin-off of the adjoinii^ watershed. 

A set of samples collected on July 2l8t between Martinsville 
and Gosport showed a fairly high dissolved oxygen content. Be- 
tween Gosport and Spencer many rapids were encountered and a 
slight improvement was noted in the quality of the "water. The 
slight increase in the oxygen content also hears- this out. The 
oxygen content at five sampling points at Spencer, Chart 18, was 
fairly high and uniform. 

Below Spencer the dissolved oxygen content was high. The 
water had improved in its course down the stream and the increases 
in fish life was marked. 

The oxygen consumed in White Biver presented some unusual 
factors, samples at Winchester and Selma being abnormally high, 
Below Selma nothing unusual is noted until samples were col- 
lected at and below Anderson. Heavy rains and considerable rise 
in the river, carrying with it much organic matter, caused an in- 
crease in the oxygen eonsnmtid. 

An unusual condition is that three or four sets of samples col- 
lected in Indianapolis (see Chart 15) showed a decrease in tlie 
oxygen consumed. The data on one set was what might be ex- 
pected, a decided decrease in the sample at the Raymond Street 
bridge, containing as it does, immense quantities of sewage and 
manufacturing wastes. 

Between Indianapolis and Waverly the oxygen consumed is 
less than might he expected. Samples collected in 1911, in con- 
nection with tJie investigation of the river (see State Board of 
Health Report, 1911) showed a decided increase in oxygen con- 
sumed in the samples below Indianapolis. The river at that time, 
however, was much lower and in a decidedly worse condition than 
at the time the samples were collected in 1913, 

The four sets of samples collected at Martinsville (see Chart 
19) were fairly uniform, there being little variation from the 
average, which lies around .5000 parts per 100,000. 

At Gosport thn oxygen consumed is shown on Chart 17. I^' 
shows a slight increase over that of Martinsville, but this woulci 
naturally be looked for following the heavy rains. 
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Chart 18 shows the oxygen consumed in the samples oolleeted 
at Spencer. The two samples eoileeted above the highway bri<3^ 
are about the same as those at Gosport. Between the highway 
brieve and the samples collected at a point one mile above it the 
water flows over an old dam, and this undoubtedly adds some 
ojtygen and accounts for the decrease in the samples collected at 
the bri(^^ 

Between Spencer and Worthington little change was noticed 
in the oxygen consumed. Below Worthington it is found in de- 
creasing amounts until August 19th, some rains occurring about 
that time, although not very heavy, undoubtedly causii^ an increase 
in the oxygen consumed. Below Washington a great improvement 
was found in the samples collected in September, the amount of 
oxygen required greatly decreasing in amount. Some of this was 
due to the natural improvement in the river, and a part of it in 
samples occurring below the Porks was due to an increased dilution 
of water. 

Little need be said in regard to the alfeaiinity,' because it is not 
a factor in the determination of the pollution of the water. Where 
large iron mills and like industries are located along a river, the 
wastes from which might seriously influence the chemical quality 
of the water, the amount of alkalinity in sulch gtreams would be 
of benefit As no such industries emptying acids in quantily di- 
rectly into the river are located along White River, the alkalinity 
observed is of interest only in determining tiie changes caused by 
heavy rains followed by a rise in the river and a cansequent dilution 
of the river water. As river stages could not be obtained, the ef- 
fects of an increasing or decreasing river stage eonld not be plotted 
to show any changes. The entrance of any large tributary would 
also influence the alkalinity, but in this ease the only important 
change that took place was below the Forks of the river, at which 
point a decrease of about three parts per 100,000 was found in 
the mixed waters of the two forks. 

In the samples analyzed at the laboratory in Indianapolis the 
total and fixed solids were determined. The greatest amount of 
volatile matter was found in the saraples at Muneie and Anderson. 
At Indianapolis, where one might naturally expect an increase 
in the volatile matter, it was found to he lower than at points 
above Indianapolis. 

As in work of previous years, the charting of bacteria has not 
been found to be satisfactory because of the erratic changes ex- 
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perienced in the number of bacteria at consecutive sampling poijitfi. 
Above Muneie the bacteria were found in numbers less than 2,500, 
Below Muneie, at which point the first sewage in any amount 
enters, the bacterial content varied between 200,000 and 900,000. 
In all samples above Indianapolis B. colt was pi'esent. At Indian- 
apolis the samples collected on June 27th jumped from between 
200,000 and 300,000 above the points of pollution, to over 600,- 
000 below. Three sets of samples collected in July averaged a 
little less than 600,000 bacteria per cubit centimeter at Brood 
Bipple, increasing from this to about 700,000 below the city proper. 

Chart 20 shows the bacterial content of the river water at 
Indianapolis. At Martinsville the number of bacteria had greatly 
decreased. Here, however, a variation of from 950 to 3,500 was 
found. The average at Martinsville, shown in Chart 21, is about 
2,000. 

The samples collected between Martinsville and Gtosport, fol- 
lowing the rise previously mentioned, varied between 50,000 and 
350,000. The usual result, following the rise in a stream, is an 
increase in the number of bacteria, decreasing as Uie stage recedes. 
The reverse of this was found to occur at Gosport, the bacteria 
being found in greater numbers as the water fell. 

A gradual decrease in bacterial content was noted as the river 
fell, and between Gosport and Spencer the number found was 
comparatively low with the exception of two unusual samples, 
which contained 600,000 and 45,000 respectively. 

The great improvement bacterially in the river can be seen 
by a comparison of Chart 13, which shows the bacteria at Gos- 
port. Although nothing tmusaul was observed that mi^t affect 
the bacterial content in the river at the highway bridge at Spencer, 
a great jump is noted {shown in Chart 14). This only bears out 
our earlier statements that no dependence can be based upon iso- 
lated bacterial analyses. A gradual improvement is shown in the 
bacterial quality of the water between Spencer and Worthington, 
some of the samples having as low as 70 bacteria per cubic centi- 
meter. Below this point we analyzed but five samples having more 
than 10,000 bacteria per cubic centimeter. These samples werft odd 
ones, there being no known specific cause for the great increase 
observed. The greatest improvement in the quality of the water 
was found in the samples collected below Hazelton. Of the nine 
samples collected below Hazelton only two showed a positive pre- 
sumptive coli, two of them were negative and five had ga9 formers 
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present. The counts on these samples varied between 170 and 1,900 
bacteria. In all the samples collected on tie river but four were 
found that gave, a negative presumptive eoli test, eleven showed 
gas formers to be present and all the remainder were positive. 

Data waa obtained from the records of the Indianapolis Water 
Company giving the average monthly bacteria' and the turbidity 
for a nine-year period. This is -of interest in showing the eflfeet 
of a rise of the river increasing the turbidity which is usually 
followed by an increase in the number of bacteria. Exceptions 
will be found to this, however, as in 1907, in the latter part of 
the year, the reverse of this occurred. Similar reversals were found 
in all the succeeding years in the later months. The first few 
months in every one of the nine years are marked by a corre- 
sponding increase in turbidity and in the number of bacteria. 

An explanation of this nncommon phenomena, depicted in 
Chart 22, may be accounted for by the fact that most of the rainfall 
of the first few months of the year reaches the river as run-off, 
while in the latter months, the ground being unusually dry, much 
of the rainfall is absorbed, although there are sufficient disturb- 
ances along the immediate banks of the river to increase the 
turbidity without making a great difference in the bacterial con- 
tent. • ' 

As the disconnected analyses made during liie entire period of 
the survey do not accurately portray the condition of the river 
water as it is found at any given stage, samples were collected 
from as many points as it was possible to get on a single day. 
If the entire work could have been done in a similar manner, 
that is, by collecting the samples on the same days for the entire 
length of the river and analyzing them at laboratories established 
at convenient points, it is possible that the analytical data would 
he more valuable for comparative purposes. That method of work, 
however, was not feasible. 

The chlorine content shown in Chart 10, and which has already 
been discussed in some detail, portrays very definitely the entrance 
of the oil well wastes around Muncie and shows the effect of di- 
lution received as tributaries enter it. Although slight rises are 
indicated at the more important cities, yet the gradual reduction 
in the chlorine content is very marked. The nitrt^en content 
of the river water on this day is shown in Charts 23 and 24, in 
which are plotted the free and albuminoid ammonias and the 
nitrites and nitrates. The increase in the jEree ammonia is very 
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marked at Wiiichester, Muncie, Indianapolis and Washington, 
and to a leaser degree at Nobleeville and Martinsville. An increase 
in the albuminoid ammonia is seen at Wincheeter, Moncie and In- 
dianapolis. The effect of the entrance of an immense quantity of 
sewage at Indianapolis is readily seen by the increase in both free 
and albuminoid ammonia. The reduction from albaminoid to free 
ammonia is readily shown in Chart 23, where the albuminoid content, 
falls and the free ammonia increases in practically the same ratio. 
The peak of the change is passed at Martinsville, at which point 
the free ammonia falls. The continuance of the nitrogen cycle is 
shown in Chart 24. At Winchester only a trace of nitrates is 
found. The reduction from the nitrites to nitrates between Win- 
chester and Muncie is seen in the two curves for thia point. The 
continuance of this change is seen below Muncie, where the increase 
in nitrites is followed by great increase in nitrates. Upon leaving 
Anderson the reduction is still more marked, and below NoblesviUe 
the same proportional increase is seen. Below NoblesviUe the re- 
duction frMn nitrites to nitrates is very marked. At Muncie and 
Indianapolis a great reduction in nitrates is seen. At Martins- 
ville the action of this reducing agent is complete, and from this 
point on but little variation is noted. These two charts show 
nicely the operation of the chemical changes that take place in 
the nitrogen cycle. 

The dissolved and consumed oxygen in sbovm in Chart 25. At 
Winchester and Muncie the decrease in the oxygen present in the 
water and the increase in the consumed due to the entrance of the 
wastes into the river is readily seen. The great improvement of 
the water between Muncie and Anderson is shown by the increase 
in the oxygen present in the water and the decrease in that con- 
sumed by the organic matter. Below Anderson the oxygen present 
in the water seems to be sufficient and we find little change in the 
amount consumed. The great jump from a satisfactory amount of 
oxygen above Indianapolis to practically nothing below and the in- 
crease in the oxygen consumed is very marked. The slight im- 
provement of the water between Indianapolis and Martinsville 
is'shown by the sli^t reduction in the oxygen consumed. At 
Martinsville a little reduction in the oxygen content of the water 
and a little change in the amount consumed occurs. After' leav- 
ing Martinsville the gradual reduction in the oxygen consumed 
and the increase in the amount present shows an improv«nent in 
the condition of the river. 
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The bacterial content of the river water on November 13th is 
shown in Chart 26. The figure at Winchester below the sewer is 
very high and may seem atmormal, yet as the river at that point 
is very small and the sample was collected just below the sewer 
outlet, snch a result might be looked for, A great improvement 
takes place between Winchester and Muncie. This is also evi- 
denced by the fact that the sample collected above Muncie at the 
Water Works Pumping Station showed an absence of B. coli in the 
presumptive test, as well as a low bacterial count. The samples 
between Anderson and Indianapolis, although considerable wastu 
reached the river at Anderson and Noblesville, indicates that there 
was sofficient dilution and purification taking place at the time 
the samples were collected to keep the counts low. A large in- 
crease in the number of bacteria in the samples coUeeted abovc^ 
and below Indianapolis is indicated. Instead of puridcation and a 
consequent reduction taking place between Indianapolis and Mai-- 
tinsviUe, the bacterial content shows that there was sufficient or- 
ganic matter present in the water to feed and increase their num- 
ber. Below Martinsville, the last point on the river at which sewage 
enters in any quantity, a gradual improvement takes place. The 
one eonnt above Washington was very high and must have been 
due to the erratic counts that are frequently found under similar 
circumstances. The last- four samples collected gave a negative 
presumptive coli test. 

The data collected on November 13th shows the heavy pollution 
due to the domestic sewage and maJiufacturing wastes taking place 
at different cities. It also shows the ability of the river to purify 
itself by natural processes, although this does not mean that there 
has been sufficient improvement to justify its use for drinking and 
. domestic purposes without constant purification. 
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ANALTgBS OF CrOSS-BIVER SAMPLES. 

As many of the cooBecutive samples taken up and down the 
river varied greatly and without any apparent reason, sets of 
samples, thirteen in all, were taken across the river at different 
points. Table 19 gives the results of the analyses. These sam- 
ples were collected both at points where no waste entered and 
below the entrance of sewage and manufacturing wastes to deter- 
mine if possible which side of the river channel carried the wastes. 

Chart 27 shows the two sets of samples at Martinsville, one 
above the sewer and the other below. Pour chemical factors and 
the bacterial count are shown. Above the sewer the chlorine, dis- 
solved oxygen and bacterial counts are practically uniform across 
the section of the channel, but the nitrites and oxygen consumed 
content vary widely. The samples collected below the sewer show 
a fairly uniform nitrite, chlorine and oxygen consumed content. 
At the point where the samples were eolleeted, considerable mixing 
had taken place, as the channel had narrowed up and was com- 
paratively swift. The bacterial chart appears to indicate that 
much of the sewa^ was near the east bank, the side upon which 
it had entered. This observation seemed to be borne out by the 
oxygen dissolved content. In the case of the chlorine and oxygen 
consumed content, however, the flow seemed to be toward the 
west bank and the only conclusion possible is that the sewage at 
this point must be fairly well mixed with the river water. 

Chart 28 shows the two sets of cross-river samples collected near 
Washington, Indiana, one on August 28th, just above the Balti- 
more and Ohio Railroad bridge, and the other on August 30th, 
just below the water-works intake. In the set at the bridge the 
chlorine and nitrites are practically uniform in the cross-section 
of the channel, but the oxygen consumed, dissolved oxygen and 
bacteria per cubic centimeter vary considerably, although no 
sewage entered the stream below Bloomfield, about sixty-eight 
miles above the sampling point. In the sample at the intake, as 
might naturally be expected, all factors are fairly uniform. 

Only four of the thirteen sets were plotted and those selected 
were fairly representative for the lot. They show to some extent, 
altho\]^h not conclusively, that where wastes only enter in small 
quantities, as at Martinsville and points below, and where the 
river is comparatively narrow and many rapids are found, cMi- 
siderable variation may be looked for in the samples taken length- 
wise of the river. These sets of samples, however, are of interest 
ini showing differences in chemical factors that may be looked for 
in river work. 
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Analyses of Samples pbom Different Depths. 

As wide variances have been found in the samples t^eu at 
different points down the river, it was believed that differences 
might also he found in the samples taken at different depths. See 
Table 20. 

At this point a nine-foot depth was encountered and four 
samples analyzed. The first was taken near the surface of the water 
and the others at three, six and nine feet. 

H. E. Bishop made the analyses of these samples and found 
practically no variance in any of them. It should be stat«d here 
that owing to a chan^ being made in the channel, the water was 
thoroughly mixed at a point about a mile or more ahove the sam- 
pling point. At the sajnplmg point the water was rather sluggish, 
a condition which also must be taken into consideration. 

The next point where samples were collected at different depths 
was at Petersburg, opposite the water works. Here the sample 
was collected twenty feet from the bank and at the surface, another 
directly under this sample, eight feet below the surface. Here 
a^ain there was no unusual difference in the chemical and bac- 
terial qualities of the water at the different depths. The river at 
this point was comparatively sluggish, making the conditions nearly 
identical with those of the set collected at Worthington. 

Both these points were a considerable distance below all points 
at which any quantity of sewage entered, and no definite conclu- 
sions can be based upon the results here obtained. 

Analyses op Samples prom Tributaries. 

Fifteen samples were collected from the tributaries emptying 
into White River, and the results of the analyses are given in 
Table 21. 

At Muncie, one sample from Buck Creek was taken following a 
heavy rain when the creek was high and decidedly turbid. The 
bacterial count in this sample was unusually high for creek water, 
which, however, can be accounted for by the fact that it drains 
a fairly thickly populated watershed. 

Green's Branch at Anderson had a high bacterial count with 
an unusual oxygen-consumed factor. This is due to the fact that 
it receives considerable waste in its passage through Anderson. 
Below Anderson, samples from two creeks were analyzed. Pipe 
Creek at Alexandria, and Duck Creek, upon which Elwood is sit- 
uated, and in these samples the oxygen consumed was high. Bac- 
terially, they were about the same. 
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At Noblesville, one sample was collected from Bast Creek at 
a point about 800 feet from the mouth. Nothing iinusual was 
noted in the chemical and bacterial factors. 

At and below Indianapolis four samples were collected from 
Pall Creek, Eaf^le Creek, Lick Creek and Buck Creek. Consider- 
ing the location of the creeks and the territory they drain all of 
the factors, chemical and bacterial, are unusually good. 

The next sample from a tributary was collected from Beaoi 
Blossom Creek near Gosport and with the exception of the chlorine 
content, which was unusually high, the water was found to be 
fairly satisfactory. This ereek drains a considerable territory, 
but has a bacterial count of but 270, 

Fish Creek near Spencer, and Eel River at Worthington, were 
also found to be of fairly good quality. 

The water in the East fork of White River just above the junc- 
tion of the forks was unusually good in all respects for a suirfaee 
supply at the time the sample was collected. It is to be remem- 
bered, however, that this sample, as well as aJl others mentioned 
above, showed the, presence of B. coU in the presumptive test. 

The last sample collected from a creek at Petersburg showed 
a very high chlorine and bacterial content. This ereek receives the 
sewage from the court house, county jail and a few other connec- 
tions. There was very little flow in it at the time the sample was 
collected and physically it appeared to be very satisfactory. 

As a whole the samples from the tributaries collected were satis- 
factory, chemically and bacterially. 

Analyses of Sauples fkom SEWEsa 
No attempt was made to collect samples from the sewers at or 
above Indianapolis, The first sample collected was at Martinsville. 
At this point, there is but one outlet and the sample collected was 
representative of the sewage from the entire city entering the river 
at that time. The chlorine content was high for sewage, and bacte- 
ria were also found in large numbers. The entrance of this 
sewage materially affected the condition of the water at this point, 
one reason for this probably being the poor quality of tiie water, 
due to the effects of the Indianapolis sewage, into which it was 
discharged. It also had a strong odor, which on warm days was 
very noticeable to the members of the survey party on the house- 
boat, located about 150 feet above the outfall. Most of this odor 
was undoubtedly due to the gas works waste, although some came 
from the wash water and wastes from the canning factories, An- 
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other thing that luidoubtedly made the sewage more odorous was 
the distance it had to flow from town and the slight grade of the 
sewers. It takes some time for the sewage to reach the river, and 
this probably allowed for some putrefaction to take place. 

The remaining samples from sewers, six in number, were col- 
lected at Washington. One of these was collected from the outlet 
of the main sewer at Meridian and South streets, at which point 
it empties into Hawkins Creek. The analysis showed this sample 
to be highly concentrated. The remaining samples were collected 
at different points on Hawkins Creek as shown in Map 15. The 
samples collected at the mouth of the South Branch and at the 
mouth of the North Branch had very high bacterial counts, but 
the chemical factore showed some improvement over the samples 
from the main outlet. None of the. samples, however, Contained 
dissolved oxygen. Some improvement is shown in the remaining 
three samples. Dissolved oxygen is present in all three, although 
in small quantities. Two of the samples, laboratory numbers 587 
and 588, have a much higher chlorine content than the first three. 
This is due to the entrance of waste water from coal mines. The 
last sample, laboratory number 589, is taken from Hawkins Creek 
after the flow had been below the surface of the ground. Consid- 
erable oxidation must have taken place, as can be seen from the 
oxygen-consumed figures in Table 22. 

Only at one other point could a sample be satisfactorily col- 
lected from a sewer, and this was at Bloomfield. However, at 
the time we were at this point considerable rain had fallen and 
the analyses of the sewer samples would not have shown the condi- 
tion of the normal sewage. 

Analyses op Public Watge Supplies, 
Samples of wat«r from the public supplies were collected at 
twelve cities and towns. The results are given in Table 23. 

Winchester and Parker, located about seventeen miles apart 
and using wells as the source of supply, have practically the same 
quality of water, the greatest variation in the two being the bacte- 
rial coniits, and this difference is not unusual in waters from wells 
located much nearer together. The quality of the water is very 
good. 

Muncie and Anderson have filtered supplies, the former draw- 
ing from Buck Creek and the latter from White River, the different 
sources probably accounting for some of the chemical variations. 
Both supplies are carefully supervised. 
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Martinsville draws from two comparatively shallow dug wells. 
The supply is satisfactory, the variations in the different samples 
being due to the mixing of the waters from the two wella The 
low bacterial count and the absence of B. coU indicate a good 
quality of water, 

Spencer, Worthington and Bloomfield draw their supplies from 
deep wells, that of Spencer being much higher in chlorine than 
the other two, while the Bloomfield water is much the harder of 
the three. At Spencer and Worthington, the bacterial count of 
samples taken at the pumping station are very good, but those 
from taps in town are much too high. Bloomfield water is excep- 
tionally good bacterially, although chemically it is very hard. 

The Washington supply, drawn from White River and filtered, 
is, as indicated by the analysis, of a satisfactory quality. A hypo- 
chlorite of lime treating plant reduces the bacterial coont. At 
the time of the survey, however, no water was flowing into the 
river from Hawkins Creek, the mouth of which is located a short 
distance above the water-works intake. Following the heavy rains 
and a washout of this creek, at times it is found necessary to stop 
pumping because of the condition of the raw water. When the 
creek has a good flow, the sewage and waste, washed into the river, 
increase the burden of filtration, and the resulting effluent may 
not be as satisfactory as at the time of the analysis shown in Table 
23. 

Petersburg and Hazelton both pump direct from the river into 
the mains without treatment of aay kind. One of three samples 
at the forrner place showed the presence of B. coli in the presump- 
tive tests and the one sample at Hazelton indicated their presence. 
While such supplies are entirely satisfactory for sprinkling pur- 
poses, yet their use for drinking and domestic purposes cannot be 
recommended. At the latter place it was to be used at the school 
buildiag, and a protest against its use by the school children was 
made to the health officer by the representative of the party. 

With the exception of the two latter places the supplies were 
found to be satisfactory for drinking and domestic purposes, with 
a possible doubt as to the quality of the supplies at Spencer and 
Worthington because of the high bacterial count. 
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Analyses of Peitate Water Supplies. 

Private water supplies used in the several cities where special 
Investigations were made were obtained from three sources : wells, 
cisterns and springs. 

The greatest number examined were wells, and the majority 
of the wells were diallow ones, in most cases dug, and nearly always 
of doubtful quality. 

The deep wells analyzed were in most instances found to he of 
good quality. Quite a few artesian or Sowing wells were found. 
The water in these eases was under pressure, because their sources 
were at a higher elevation than the outlets. When such a body of 
water was tapped no ptimp was required. 

When caught on a clean roof and properly stored, cistern or 
rain water is satisfactory for drinking and domestic use. If the 
first portion oE the rainfall is diverted from the cistcra, a better 
water is obtained. Owing to its liability to pollution, cistern water 
is not desirable, although with proper care and precaution, it may 
safely be used when nothing better is available. 

Springs are formed when rain, falling on elevated ground and 
absorbed and carried through an underground channel, in many 
cases a long distance, emerges at a lower elevation aa a spring. This 
water is not necessarily pure, because impurities may be acquired 
at the source or during the underground travel. 

Many people are satisfied to put down a well, either dug or 
driven, and stop at the first vein of water. If this ia but a few 
feet below the surface there will usually be found some evidence of 
sewage pollution. As time goes on this pollution will increase to 
such an extent that the water will become unfit for use. Ordinarily 
the source of pollution must be within one hundred feet and in 
extreme cases two hundred feet, except in the direction of the under- 
ground flow of water. Cesspools have been known to permeate the 
soil for a distance of two hundred feet in all directions.- In excep- 
tional eases, pollution gets into an underground stream in a porous 
soil or in a limestone region and travels much greater distances. 

To illustrate this, the ease of a well in one of our cities in the 
northern part of the State will be cited. The water level in this 
well ia regulated by a stone quarry about throe-fourths mile dis- 
tant. When the quarry is worked, the water is pumped out and 
this directly affects the water level in the well. Near Muncie the 
underground flow of salt water from the oil wells increases the 
chlorine content of the deep wells, two to four miles away frMn 
the oil wells, from 40 to 150 parte per million. 
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Maps of the seven places InTestigated have been made which 
show the locatiou and condition of samples collected. Altogether 
388 samples from wells, cisterns and springs were analyzed. The 
laboratory numbers of the analyses are inserted in the circles, 
squares and triangles which indicate the results, the circles denot- 
ing a good water, the sqtiares a bad water and the triangles a 
doubtful water. 

Special attention was given to the private supplies of Martins- 
ville and Oosport by E. H. Magoon. All illustrations with descrip- 
tions were made by Paul Weatherwai of the University of Indiana. 
Mr. Magoon reports as follows : 

"The greater portion of the city of Martinsville depends upon 
private wells for drinking water. Before speaking of the shallow 
wells, the extent of their pollution, and the drainage of the city, we 
shall dismiss two classes of undoubtedly pure wells with but little 
mention. 

"The first class is the seven deep (600 to 700 feet) mineral 
artesion wells which are located at the sanitarixuns. They are used 
for drinking and bathing purposes by the occupants of the sani- 
tariums. No analyses were made of them. The accompanying 
map (10) shows the location of the supplies and the results of 
the analyses. 

"The next class includes the flowing wells located in the north- 
east portion of town. These wells are all located on the higher 
ground in the well-cared-for portion of the city. They penetrate 
the clay and shale to a depth varying from fifty to one hundred 
feet. Examinations made of three flowing wells (designated 1^ 
laboratory numbers 3, 63 and 97 in Table 26) showed their water 
to be pure. The low chlorine content (averaging 1.4 paris per 
100,000), absence of nitrites and nitrates and low bacterial count 
(average 11) show this water to be of excellent quality. The alka- 
linity of the three wells, laboratory numbers 3, 63 and 97, was 
respectively 25.0, 24.4 and 25.2. This information is considered of 
importance because later on a class of wells will be discussed at 
length which resembles these wells in many ways. 

' ' The mineral water at the sanitariums is used by but compara- 
tively few residents, the flowing wells are used principally by peo- 
ple in one section of town where nearly everyone has access to 
water from the city mains, while the greater portion of the city is 
supplied by wells driven into the ground to depths varying from 
twelve to nearly fifty feet. These wells are usually located in the 
back yard near the privy. (See illustrations 1, 2, 3, 4 and 5.) 
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ILLDBTBATTON 1. 

Illnatratlon 1 shows a bit of scener; along tbe Vandalia Railroad in tbe Boutb- 
west part of MartlnBVille, ttve of th« buildings Bbusm ere p'tvlea now in use. 
A Blitb one Is behind on« of tbe other buildings. All but one are wltblo a radtna 
ot fifty leet from the driven well bebind the dwelling at the telt. None of these 
closets are connected with a sewer. The ground around tbe pump Is covered with 
flitb and saturated with slop from the tcltcben, and the surface water drains Into a 
bole washed Id tbe ground near the well. 



„Googlc 



ti £ was taken rear tbt Vnadnllu Railroad. In the soutli 
the cltj. Tbe closet Is only ten lee', tvom tti« well, which 19 driven ; 
dug la a porua, sandy wl], and It '.& nut oinncrtcd wllh a sewer syel 
op«aB Into tbe sewer three feet [rom tbe pump, but the outlet la sto| 
the siDk Btands tall of aurTace water. A leakj hydrant 
Burface 
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Water [rom the well in tbiB ptctnre, I 
iroaee until the odor and taste became too 
[(«t from tbe well. 
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iLLnSTBATION 4. 

Illiiatratfon 4 pictures the general dilapidated coDdltlon of a good many places - 
rent In the northweat part ot MartlasTille. Tbe cloaet la thirty feet from the 
; the well la sballow aod driven In a porous soil. The ground around the pump 
w and tilth ;. 



lM,liaTItiT«OH B. 

Although the two cloHets In lUoBtratliai S are connected with the 9 
the vaults are rjfighly walled with brlcfc, thus allowing considerable aew 
the driven well nesrby. 



3vCooglc 



304 

"Three or four feet of open well is made at the top of each 
to provide for a drain plug below the frost line to automatically 
drain the pipe during cold weather. Waste water from the pump 
and often wash wat«r and much filth finds its way to this open 
hole, and our analyses show that in many eases this filthy surface 
wat«r flows downward to the well point. 



The above IllnetrBtcB one way to be economical. The closet used to be nt the 
back of the lot. but whtn the owner wsa compelled to connect It with tJie sewer 
he moved It to the place It now occupies, eiiaht feet (roitr the well nod ten feet 
from (he kitchen door. He said he moved It near the well so that water for flushing 
would be handj ; It may be aald Incidentally that the change brousht the closet as 
close to the aewer line as was possible without putting It In the front ya-d. Thfe 
floods of the preceding spring washed out a deep hole aroond the pump of the 
shallow driven well, and the family found It such a convenient receptacle for rub- 
blab that they did not try to All It otherwise. At the time the picture was taken 
the bole was partly Blled wltl^ ashes, pea bulls, and other kitchen refuse through 
which the surface water filtered before being pumped out for use. 

"One is obliged to go out upon a plank in order to reach the 
pump shown in Illustration 6. This pump sways back and forth, 
making it hard to get water at all. This swaying, a characteristic 
of a great many of the pumps, is mentioned because it allows sur- 
face water to flow to the bottom of the well with but little filtering 
action. Most of the wells are located on the nearby flat, poorly 
drained second bottom of White River. Some wells like those in 
Illustrations 7 and 8, are on low ground below and not far from 
ill-kept privies. 
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IllustratloD T was talcen in tbe back yard of tbe northwest part of Martins- 
Tille. The owner of this lot has on the same street five or six places to rent, and 
they are all Improved In the manner here shown. A pump aD<] a double closet 
serves tor two families, and each family shifts to the other the responsibility of car- 
ing for the conimon property. Tbe result Is shown In the picture, hut the camera 
could not picture the flltb on the ground, tbe foul smdt, or the awanns of flies. 
The owner built tbe closets In an excellent place — for closets— and they are evidently 
comparallvely dry all the lime atlhough tbey are not connected with a sewer, for 
tbe liquid from them drains down to tbe lower ground— around the shallow driven 
well — wbere It, with the seepage from the filth on tbe surface, contributes to tbe 
supply of drlnklns water. 
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"The extensive use of the shallow wells and a few of the things 
tiiat make them usually subject to sewage pollution have been 
referred to. Now these wells will be talten up in two groups, the 
shallow wells in the eastern and the shallow wells in the western 
parts of the city. 



• ILLDSTRATION 8. 

This tILuslTBtes another [Dslance where the propertj' owner believed In putting 
the closet on higher grounij (hon that occupied by the well. The lot acroaa the 
allej' bIbo has a cloeet badly located with respect t» the welt In the [oreground. 
For some time there bm been considerable slchness in both of tie tanilliea using 
water tram Ibis well. 

"Table 24 summarizes the result of the study of these two 
groups of wells. Note the marked difference between the average 
of the thirty-eight wells in the first group and the aevrage of the 
sixteen wells in the second group. 
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TABLR 24. 

Shallow Dbiven Wellb, Mabtinbvillb. 

Average for S8 Wettem and 16 Ecutem Weltt. 
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"The flowing wells previously referred to resemble the second 
gronp of wells now under consideration. The ground supplying 
the shallow wells in the western portion of town is more alkaline 
than that which supplies the flowing wells or the eastern shallow 
wells. This ground also seems to be a better stratum to go into 
to find good water. To explain the difference in the wells in the 
two portions of the city is difficult, but it may be said that the 
mantle of filled-in drift material supplies the western wells with 
water and the knobstone shale the eastern ones. 

"Several other things should be mentioned as being directly 
responsible for the unsanitary condition of many of the wells. 
The sewer system, necessarily of importance in a city the size of 
Martinsville, is the seat of much of the trouble. First, probably 
less than one-half the houses in town are connected with the sewer. 
(The city has no record of the number of sewer connections and 
no ordinance compelling a householder to connect with the sewer.) 
Second, many of the present sewer connections are ones with out- 
^de privy vaults. These vaults are only flushed occasionally 
and our sanitary examinations of some wells near them lead us 
to believe the outside connected privy is often a cause of serious 
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pollutioa of the nearby wells. Third, the sewers themselves may 
he a nuisance because they are laid on a very flat grade and 
consequently sometimes become choked with solids. The choking 
of the sewers is responsible for many of the outside sewer-connected 
privy vaults, as people can use them whether the sewers are open 
or not. 



v'blcb 1b but twenty feet m vr (khJ used w m es. 

<A neighbor uses it becaua h be hid nrad he 

time of the 1913 spring fl od bo mbe w d 

a poalt[ye preBiimptire tes n ct £ 

8,000 bacteria per cubic ce m te 

"Besides the sewer system and the filthy oufaide closets, men- 
tion should be made of the sad conditions of the tenant houses. 
These houses form a large proportion of the houses in the city. Us- 
ually the wells are put down as cheaply as possible (consequently 
shallow) and little attention is paid to drainage of the premises." 
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"The result of the chemic^ and bacteriological examinations, 
together with the study of the surroundings of the wells, mi^e the 
following statements of value: 

"1, The deep artesian waters and the flowing well watera are 
pure and safe. 

"2. The shallow wells in the eastern part of the city receive 
some filtered sewage, but are generally safe. 

"3. The shallow wells in the western part of town receive even 
more sewage, and the thoroughness of its filtering depends much 
upon the premises of the householder. Wells where the houses 
are connected to the sewer and the premises drained are usually 
good. On the other hand wells near privies and filth are quite 
likely to be receiving unfiltered or poorly filtered sewage. 

"4. The future improvement of the existing unsanitary con- 
ditions will be due to a greater publicity of information concerning 
the easy pollution of shallow wells by surface filth and to an awak- 
ening of public sentiment, which will compel property owners to 
fumi^ their tenants pure water and sanitary dwellings." 

At Whitaker eight samples were collected, seven from driven 
wells and one from a cistern. Six of the seven driven wells were 
good and one was doubtful. The cistern water was bad. 

"At Gosport the supply of water used for drinking, as well 
as all domestic purposes comes from cisterns and wells. 

"Probably one-third of the residents depend upon private cis- 
terns for drinking water. These people have cisterns about ten 
feet in depth, and since they are all located on high, well drained 
ground, it is unlikely that they receive much seep water. 

"Because their sanitary condition to a large extent is under 
the control of their owners, analyses of them would be of little 
permanent value, and consequently only five samples of cistern 
waters (laboratory numbers 117, 118, 120, 121 and 122,) were col- 
lected. These five were all being used for drinking purposes and 
may be considered as representative cisterns. ■ 

"The avera^ results obtained on the five cisterns analyzed 
were as follows : 

Chlorine 1.08 

Nitrates .00004 

Nitrites 012 

Oxygen consumed .289 

Alkalinity 5.2 

Bacteria per c. c 2446. 

Presamptive coM, 3 positive, 2 negative. 
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"Of the five samples, one was good, three doubtful and one 
bad. Laboratory number 122, used by two families, was not cleaned 
the preceding winter, as tlie owner did not realize that his care- 
fully filtered water could become unhealthful. The uae of the cis- 
tern was immediately discontinued and the construction of a deep 
well considered. (Drilling waa commenced shortly afterwards as 
a direct result of this analysis and the information that the local 
deep drilled wells were safe). 

"Samples of water from every well and spring in town, thirty- 
seven shallow ground waters and five deep well watej" supplies in 
all, were collected and analyzed. 

"Little mention need be made of the deep drilled wells. Four 
were found to be pure, and any averages of their chemical con- 
tents would be of no value here. One was of doubtful purity. The 
driven wells were designated as laboratory numbers 108, 113, 123, 
131 and 148, and were respectively 334 feet, 140 feet, 183 feet, 180 
feet and 334 feet in depth. Wells 108 and 148 were public wells, 
the later one containing enough mineral qualities to make many 
dislike it. 

"Goaport is located on the summit of a high limestone shale 
promontory. Springs toward its base as well as deep dug wells 
receive their supply of water from water falling on the hill. Con 
sequently all of these waters contain some sewage, and their use 
should be regarded as dangerous, especially during periods of 
drouth. (When analyses were made the wells were unusually low. 
Some were nearly dry). Some of the wells are really basins in 
the rock, twelve feet or more below the ground surface, which are 
supplied by a vein of water issuing from a crack or crevice at one 
side of the basin and flowing out the other side and down the hill 
to another well or spring. As a result, in one case, when one man 
cleans his well he makes the stream muddy which flows through his 
neighbor's well to a public spring. This spring is shown in Il- 
lustration 10. The analysis of the spring is given under laboratory 
number 112. 

"One well, laboratory number 151, on a vein of water running 
in the other direction, supplies abouit twenty-five families with 
water. 

"Table 25 summarizes the results of the analyses made of the 
shallow ground waters. The only good water of the entire thirty- 
eight was a spring at the edge of town about nine hundred feet 
from the nearest house. 
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ILLtTHTRATION 10. 

The water from this spring, which is la the northeast part of Ooaport, Berred 
for years Ba a standard of purity in the towD, and the quality ot a. well was de- 
termined by a comparlBon o( (he ck-nrness and rolilncBs of Its water with that of 
the spriDg. Some people noticed that when they cleaned Ihelr welts the sprtag 
water became muddy tor a time : but most of them were not Rt all concerned with 
the fact tbst tbe source of the sprlDg Is In the bill ou which the town is built ; bat 
tbe blgh chlorine (l^t.H parts per lOil.OOO), the biicterlnl count (ISO per c. c). and 
the coll preBiiiin>tlTe posltlre Indicate that the cesspools of the town ore large 
contributors to the spring's flow. 
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Average of SS Analygeg of Springg and_Duff Well&. 



Good... 



ILLUSTEIATION 11. 

TbiB <e ptobabl; tbe worst located well In Ooaport. For a considerable dlataoce 
a tbree sides tbe srounii slopes toward the well. The analyais sbowed tbat con- 
I [rom cesspools was very probable: Cblotloe 8.4 parts per 100,000; 
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"Prom this extended study of the water supply of Gosport 
one conclusion, aeeins to be fully supported. The use of the water 
from the deep (100 feet or inore) drilled wells for domestic pur- 
poses is safest and the use of the dug wells and springs is dangerous 
and sooner or later must be discontinued. The location of the water 
analyzed in Gosport, together with the results of the analyses, are 
shown on Map 11. 



ILLUSIBATION 12. 

This n-eU hsa the poorcBt location of uay foniUI Id Spencer. Tbe irreiini] li 
low Bad poorl}' drained, tlie well Itsell, whlcb Is dng, receiving most ol the surface 
water wlthio a radius o£ fifty feet. 

' ' Unfortunately, not all of the Gosport medical profession realize 
this. A former local health officer informed a chemist interview- 
ii^ him in regai-d to the sanitation of the town, that he had drunk 
the water from a certain dug well, laboratory number 109 (note 
its analysis), for many years and that he would continue to do 
so whether the water was found to be bad or not. ' ' 
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Map 12 sbowa the location and condition of wella and eiatems 
analyzed at Spencer. The total number analyzed was forty, 
thirty-eight wells and two cisterns. As the quality of the cistern 
water depends upon the care given the roof and cistern proper by 
the individual, little comment is made. Of the two examined, one 
was ,<^od and one was bad. 

Of the thirty-eight wells but six were dug ones. Since 1900 
an active campaign has been waged against the shallow dug wells, 
with the result that the greater number of them were eliminated. 
But one of the six dug wells was good, four being bad and one 
of doubtful purity. 

Of the driven wells, thirty-two in number, twenty-six, or 81 
per ceut., were good, one bad and five doubtful. Many wells were 
condemned by the health (rffieer after a few sample tests he made 
showed them to be bad, or without examination if there was much 
sickness in a family where a shallow or dug well was being used. 
While by this method of elimination one or two good wells may 
have been closed, the beneficial results obtained, as shown on the 
map and by the almost entire eradication of typhoid fever, are so 
remai^able that such an example might well be followed in other 
places. 

Bight samples were collected at Freedom from five driven wells 
and three dug wells. Of the driven wells, three were good, one 
bad and one doubtful. Two of the dug wells were good and one 
bad. 

At Parmer, four samples were collected, one from a cistern, 
two from springs and one from a driven well. The cistern water 
only was classed as good and the remaining doulttful. The driven 
well was located in a stable and had gas formers present, showing 
that it was evidently receiving 8<Hne pollution. 

Forty-seven samples from dug and driven wells were collected 
at Worthington, ten from the former and thirty-seven frtHn the 
latter. Map 13 shows the location and condition of water analyzed. 
Sixty-six per cent, of all analyzed were good. Of the ten dug 
wells, five, or 50 per cent., were good, four bad and one doubtful. 
Of the thirty-seven driven wells, twenty-six, or 70 per cent., were 
good, six were bad and five doubtful. 

Much good work has been done by a former health officer in 
the elimination of bad wells, and as a consequence Worthington 's 
private supplies are better than the average. Very little typhoid 
fever has developed in the last few years. 
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Map 14 shows the number, location and condition of water 
samples collected at Bloomfield. Twenty-seven samples were col- 
lected, twenty-one from dug wells, one from a driven well, two 
from cisterns and three from springs. Of the twenty-one dug 
wells, fourteen, or 67 per cent., were good. The water from the 
driven well was also good. One of the cistern waters was good 



and one doubtful. Of the three samples from springs, one was 
good, one bad and one doubtful. 

At Newberry, the waters of seven dug wells were analyzed, and 
of this number, one was good, four bad and two doubtful. Of 
eight wells analyzed at Edwardsport, seven were bad and one 
doubtful 
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Scenes alons WflHhlngton'B 
which IMer flows along the Btree 
sewage also. 
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Map 15 gives the location and condition of seventy-seven dug 
wells, one spring and two cisterns at "Washington. Six more wells 
were analyzed, but are not shown. The spring water was good, 
one of the cistern waters was doubtful and the other bad. Of 
the eighty-three dug wells, twenty-five, or 30.8 per cent., were 
good, forty-three were bad and fifteen doubtful. 

Although it is not known to what extent the open ditch, used 
as the sewage system for the city, is responsible for the poor 
quality of well water, yet it undoubtedly has its influence. It 
probably acts as a feeder to the wells, especially during the dry 
seasons. Here, as was the ease in other places visited, many wells 
were dry or nearly so. It is believed that to many of them, the 
only feeders are the nearest privies or cesspools, the filtered filth 
from which seeps through the ground a considerable distance to 
the wells. The results of the analyses in many of the places sur- 
veyed seem to bear this out. 

Map 16 gives the number, location and condition of wells and 
cisterns analyzed at Petersburg. Twenty-nine samples were col- 
lected, twenty-eight from wells and one from a cistern. The 
cistern water was bad. Of the twenty-eight wells, twenty-one 
were dug wells and seven driven. The seven driven wells were all 
good. Of the twenty-one dug wells, but one was good. Eighteen 
of them were bad and two doubtful. 

Here, as at ■Washington, the ground water was very much 
lowei'ed due to the long drought, and many of the wells had but 
little water in them. 

At Decker, samples from seven wells and one spring were 
analyzed. The spring water was bad. Of the seven wells, four 
were deep driven wells, three of them good and one doubtful. Of 
the two shallow driven wells one was good and one was doubtful. 
The water from the dug well was bad. 

Wells were very scarce in Hazelton and we were able to find 
but five. Two of them were driven wells and the wafer was good ; 
three were dug wells and the water was bad in each ease. 

The collection of the private supplies was in all places made 
in co-operation with the health officers. As soon as possible after 
the analyse were finished the results were sent to the local health 
oflicers for such action as they saw fit. Later on maps similar to 
those accompanying the report were mailed to them with a request. 
that they be put in a conspicuous place. 
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THE SANITARY CONDITION OF WHITE RIVER. 

Rivers have always been looked upon as the logical place for 
the disposal of sewage, manufacturing wastes and other refuse, 
and within liraita this is entirely feasible. These limits, however, 
depend upon the amount and kind of wastes and the volume of 
water available. Into Whit* River is emptied domestic sewage, 
oil well wastes and manufacturing wastes from gas plants, wire 
miUs, abattoirs, breweries, canning factories, starch factories and 
many other sm^l coBcems. To properly care for these wastes 
arbitrary standards for disposal by dilution, based on actual con- 
ditions, bave been adopted and have been found satisfactory when 
applied to general problems. 

In the process of self-purification that takes place in our 
streams, we find two phases, first the physical effect of sedimenta- 
tion and second, the chemical changes in the organic matter. At 
Chicago, the drainage canal was designed on the basis of a dilution 
of three and one-third cubic feet per second per 1,000 population 
connected to the sewers. In other words, there is sufficient oxygen 
in the three and one-third cubic feet per second to care for the 
sewage from the 1,000 population. After extensive litigation, this 
method of disposal was found by the United States Supreme Court 
to produce no nuisance. Rudolph Hering states that if the flow 
is less than two and one-half cubic feet per second per 1,000 per- 
sons, an offense is sure to arise, but when it exceeds seven cubic 
feet per second per 1,000 persons, safety is assured. A factor 
to be taken into consideration on White River is the great amount 
of industrial wastes, and the dilution figure adopted at Chicago 
of three and one-third cubic feet per second per 1,000 inhabitants 
will better fit the condition. It is believed that anything less than 
that will produce a nuisance. 

Using the latter figure, the dilution at different periods based 
on flow measurements made by the United States Geological Survey 
(see Tables 4 and 5) is figured for Indianapolis, without consider- 
ing the population of the cities above, as the water just above In- 
dianapolis is fairly satisfactory, although it has already cared 
for an immense amount of sewage and industrial wastes. Al- 
though only about sixty per cent, of the population, 261,500 in 
number, is connected to the sewer, yet as all night soil is dumped 
along the banks of the river just below the eity, it is only a fair 
assumption to consider the total number of inhabitants in figuring 
on the available dilution. 
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A flow of 871 cubic feet per second is necessary to care for the 
present population. Of seven measurements made in 1904, at 
but one only was a sufficient amount of water found. This was 
on May 6th, and was 1,147 cubic feet or 4.4 cubic feet per second. 
Measurements in June, July, August, September, October and 
November give the following figures in cubic feet per second per 
1,000 inhabitants, respectively: 3.32; 1.45; 1.89; 0.92; 0.83, and 
0.75. In 1905, two of the five measurements gave a less flow 
than 871 cubic feet. The five are as follows : March, 5,38 cubic 
feet ; May, 33.0 cubic feet ; June, 2.80 cubic feet ; September, 5.47 
cubic feet; October, 2.00 cubic feet. Of five measurements in 
1906, two were below the amounts required. They were 2.92 
cubic feet in February aud 2.46 cubic feet in June. No extensive 
measurements have been made since, but those fairly approximate 
the present conditions. 

Is it any wonder that such foul conditions are to be found below 
Indianapolis! A sanitary survey of the river was made in 1906 
by Prof. R. Iv. Sackett of Purdue University and he describes the 
conditions then as follows : 

"It is difficult to picture the condition of White River in and 
below Indianapolis. A black deposit of oily, foul, animal and vege- 
table matter can be raised from the bed for miles. The weeds are 
coated with grease and with sewage plants. Plats are covered 
with blackening offal; driftwood collects dead hogs and other 
animal refuse, while they putrify. The odor is distinct for 
forty miles down the river. Animals will not drink it. It cannot 
be used for the laundry or other donvestie purposes when the cis- 
terns and wells go dry." 

It is hard to conceive a worse condition, yet since that time the 
sewage and wastes have increased in quantity. In the fall of 
1911, Drs. W, P. King and H. E. Barnard* made an investigation 
of the sanitary condition of the river between Indianapolis and 
Martinsville and practically the same condition they then found 
exists today. At Martinsville the condition of the river was not 
as satisfactory as in 1911, due no doubt to a lower stage of the 
water. It had a slight sewage odor and was repulsive in appear- 
ance. A decided improvement was not fund until several slug- 
gish portions of the river below Martinsville had been passed. 
Undoubtedly a great amount of sedimentation took place in these 
quiet pools. 

*See Indiana State Board ot Health Report^ lor I9U. 
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Even at Gosport, a slight odor was noticeable, but the water 
was not repulsive. At this point members of the party were not 
averse to swimming in the water, although it was noticed that the 
water seemed to have a septic action on open cuts or sores on all 
the members of the party. Ifj after being in the water, a cut 
was not given a good antiseptic wash, a slight infection invariably 
occurred. 

At Spencer the water appeared veiy satisfactory both as to 
odor and appearance. It waa at this point that fish life appeared 
for the first time below Indianapolis, although a few fishenoen 
living here said they were unable to catch any. 

Below this point the river was found to be in good condition, 
fish life abounded and no wastes or sewage entered in any quan- 
tities. 

Althou^ Indianapolis is by far the worst offender, yet bad 
conditions exist below Muncie and Anderson, similar in character, 
but in a much less degree. At both these places nuisances existed 
below the city, and the river was in bad shape for many miles. 

When the odor from the river is so strong that it exists for 
miles below a city and is noldeeable a distance from the river to 
such an extent that the inhabitants cannot open their windows at 
times and they find it hard to keep help; when land along the 
river has appreciably depreciated in value; when the banks are 
covered with filth and the water is so polluted that picnic parties 
and campers cannot venture near; when what should naturally 
be a great recreation ground is spoiled and unfit for use, it is 
only too evident that the time has long since passed when steps 
should have been taken to prevent this desecration. The longer 
the pollution is allowed to continue the harder it will be to remedy 
it and every possible step should be taken to arouse public senti- 
ment and better the condition of this stream. 

SEWAGE DISPOSAL FOR CITIES AND TOWNS ON WHITE RIVEE. 

It usually is the office of sanitary engineers to determine when 
a stream has received all the wastes that can be disposed of by 
dilution, but in the ease of "White River, at several places the ordin- 
ary layman with normal visual and olfactory senses can readily 
determine the need of treating the waste and sewage that is now 
being discharged into it. 

But one city, Indianapolis, is now working, experimentally, 
to determine the methods needed to take proper care of its sewage. 
While it is true that Indianapolis is the worst offender, yet the 
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conditions below Muncie and Anderson indicated the need of pre- 
paring for the improvement of the stream at these cities, and with 
this in view plans should be started by which it will eventually be 
p(ffisible to treat aU sewage before it is allowed to reach the river. 

The first step in the treatment of sewage is the removal of 
the larger solid particles, and this ia accomplished by screening 
or sedimentation. Coarse screens are most generally used to 
remove particles an inch or over in size, before the sewage is 
allowed to pass into a settling basin or tank. Finer screens are 
used, but they are not believed necessary for the cities and towns 
in question. Septic tanks are not used in Several small towns 
in Indiana, but the Imhoff tank, so-called, is better adapted and 
its use ia advised. 

The Imhoff tank is so designed that the fresh sewage will not 
come in contact with the old. To meet this requirement, the 
sewage is passed through a tank having a sedimentation chamber 
which is provided with sloping sides "at the bottom, forming a slot, 
through which the solid particles pass into the lower part of the 
tank for storage and decomposition. The sl<^ing sides overlap 
enough to prevent gas bubbles, carrying suspended matter, rising 
up through the fresh sewage. 

The sedimentation or upper portion of the tank allows of one 
to two hours for the passage of sewage. In this time the sewage 
does not become foul or septic and about 90 per cent, of the sus- 
pended matter that is capable of settling in this period ia deposited. 

The solids or sludge deposited in the bottom of the tank is 
allowed to remain for several months, during which time decompo- 
sition takes place and most of the putrescible matter is destroyed. 
If the grade is sufficient, a five or six-foot head is allowed to force 
the sludge from the bottom of the tank through a sludge pipe on 
to drying beds. In some cases this sludge has to be pumped. Be- 
ing under twenty to thirty feet of water, some gas is compressed 
and on removal this gas expands and lightens the sludge and it 
is easily drained and dried in a few days. The sludge is inoffensive 
and resembles garden soil. 

In some of the smaller cities it may be possible to dispose of 
the liquid sewage from the ImhoflE tank by dilution and this treat- 
ment alone would suffice. In case it is necessary to provide a 
further treatment on land to obtain a greater oxidation than can 
be provided for in White River, this can be done by ^reading 
the sewage out over a large surface in thin films, where bacteria 
abound and through which air can readily find its way. This can 

23— .520 



3vGooglc 



be done by intermittent filtration on sand beda, by sprinkling 
filters and by contact beds. 

Tbe intermittent filtration is the most effective, and if natural 
sand beds are available it is very economical. The beda should 
be carefully underdrained so that the sewage will filter through 
a thickness of from four to five feet of sand. The sewage is so 
applied by intermittent dosing that the bed will never become 
waterlf^ged and so cut off the air supply. A rate of 50,000 to 
300,000 gallons per acre per day can be used. 

Sprinkling filters generally give a satisfactory effluent at the 
least cost. This method is used in conjunction with trickling 
filters. The distribution of the sewage over the filter beds is in 
many cases the chief problem to consider. This is done by noazles 
or sprinkling devices. The filter beds generally consist of rock 
or coarse gravel and vary in depth from five to eight feet. The 
rate used varies from one to two million gallons per acre per day. 

To obtain the same degree of purification, the contact bed is 
the most expensive of the three methods considered. It must be 
so constructed that it can be emptied of sewage in half an hour 
after it is completely filled. Different substances can be used, 
such as burnt clay, coal, coke, gravel, broken bricks, clinkers, 
granite, sandstone, etc. Material of one-half inch in size or less 
seems to give the best results. A rate of about 1,000,000 gallons 
per acre per day has been found to be satisfactory. In comparison 
with the trickling or sprinkling filters, it is inferior from the stand- 
point of cost efficiency. 

Cities contemplating a treatment of sewage should keep in 
mind the fact that the difference in the kind of sewage, varying 
widely as it does, makes its disposal an individual problem for 
each place. What might be satisfactory for one city might not 
be suitable at another, and in the consideration of this problem, 
"it is advisable to call in a competent sanitary engineer who has 
had a wide experience in the disposal of sewage. 

CONCLUSION. 

One noticeable fact, as shown by the analytical data, is the great 
purification that takes place in the river water. Above Winchester 
the water is of as good a quality as average surface water. Some 
sewage enters at Winchester, the addition of which has been shown 
in previous charts. The addition of sewage and manufacturing 
wastes at Muncie, Anderson, Noblesville and Indianapolis increases 
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the pollution until below Indianapolis the worst condition in the 
river la found. 

The chemical reactions that take place are not complete until 
the water reaches Martinsville. Below this point the purification 
is rapid and the wat«r at the mouth of the river is practically the 
same in quality as above Winchester, 

The practice of the two towns, Petersburg and Hawlton, that 
use the raw water, however, is one to be condemned. Although 
a great improvement has taken place in the water, the resnlts of 
previous surveys and the work of other investigators have shown 
conclusively that streams that have received sewage, even though 
in small amounts, are dangerous to use for drinking and domestic 
purposes. 

The unwholesome and unsanitary condition of the river has 
been fully discussed and it is not believed that anyone thoroughly 
acquainted with the facts will question the need of proper pro- 
tective measures. 

As the prevention of the entrance of untreated sewage and 
wastes into the river is but a question of a short time, the sooner 
action is taken by the different cities and towns interested, the 
more thoroughly the problems can be worked out. If this is done 
the remaining problems will adjust themselves. 
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Winchester. 

Winchester, the county seat of Randolph County, has a popu- 
lation of 4,378. About five miles southeast of this city White 
River has its source at some springs. As the stream flows to the 
north of Winchester it receives the first of ita many loads of pollu- 
tion thrown into it throughout' its course. 

The improvements of the city consist of a privately owned 
water and electric light plant, eight miles of brick streets and a 
sanitary sewerage system. 

Water Works. — The water-works system, installed in 1901, is 
comprised of wells, a reservoir for an emergency supply, pumps 
for lifting water and supplying direct pressure and a distribution 
system. The supply is taken from seven eight-inch wells varying 
in depth from 180 to 190 feet. The level of the water in these 
wells has been gradually lowered since the plant has been in opera- 
tion until lifting the water and applying pressure by a siugle set 
of pumps already set below the ground level has become a problem. 
For emei^ney an uncovered reservoir 50 x 40 feet, and 15 feet 
deep, with a capacity of 225,000 gallons, is provided. The sides 
are walled with concrete, the basin being filled by seepage from 
a stratum of water-bearing gravel. 

The pressure is provided by three Gould triplex pumps, two of 
which are motor driven, each with a capacity of 250,000 gallons, 
and one gas engine, driven with a capacity of 400,000 gallons 
per day. 

The distribution system is comprised of fifteen miles of mains 
ranging from twelve inches to four inches. Five hundred con- 
sumer's taps and sixty-six fire hydants are supplied. The average 
daily pumpage is 150,000 gallons and the maximum piuupage 200,- 
000 gallons per day. 

Sewerage. — Winchester has two principal sanitary sewers, one 
twelve-inch and one fifteen-inch, totaling eight miles in length. 
These supply connections for 2,000 people. Three miles of storm 
sewers empty into the two creeks flowing through the town. 

Garbage and Night Soil. — Garbage is hauled to the eity dump. 
Night soil is taken to the country and buried. 

Manufacturing Wastes. — The only waate of any consequence 
emptied into the river at Winchester is tankage from a large 
slaughterhouse. 
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FABMIiAND. 

Farmland, with a population of 987, is located in the west 
end of Randolph County on the north bank of White River, about 
twelve miles below Wineheater. The town has seven-eights miles 
of brick and two miles of macadam streeta. 

Water. — No public water supply is provided, the inhabitants 
depending on dug and drilled wells. For fire protection, a system 
of cisterns has been conBtmcted. This consists of one central 
500-barrel cistern connected to four 200-barrel cisterns. The cen- 
tral cistern is filled by pumping from three eight-inch wells, 15 
feet deep. 

Sewerage. — No public sewers are provided. Several private 
drains, however, have been constructed, which take care of the 
household se'wage of about a dozen families. These drains empty 
into a nearby ditch which flows into "White River. The town is 
greatly in need of a good sanitary and storm sewerage system. 

Oarbage and Night Soil. — Garbage and night soil are disposed 
of by hauling to the country, where it is dumped on the bank of a 
ditch which drains to the river. 

Manufacturing Wastes. — The one slaughterhouse is reported as 
being in good condition. 

Pabkeb. 

Parker is located five miles below Farmland and has a popu- 
lation of approximately 800. The town has no permanently im- 
proved streets. 

Water Works. — A public water supply is taken from an 
abandoned oil well plugged according to the State law regarding 
oil and gas wells. The water supply furnished by this well is 
taken from about 200 feet below the Burfaee in limestone. The 
water has a slightly unpleasant gaseous odor and is rather too 
"hard" to be used for domestic purposes. The water is pumped 
to a tank of about 500 barrels capacity erected on a fifty-foot steel 
derrick. About one mile- of mains is laid. Twentyrfive per cent. 
of the population use city water. Three public fountains and 
nineteen fire hydrants are supplied. 

Sewerage. — The town has no sewerage system. 

Oarbage (wwi Night Stni.— Garbage and night soil are hauled 
to the country. 

Manufactttring Wastes. — No manufacturing wastes enter the 
river at this point. 
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MUNCIB. 

MuDcie, a city with a popiilatioQ of 24,617, is the county seat 
of Delaware County. It is located on White River 31.7 miles 
below Winchester. The city has 63.39 mUes of improved streets, 
a sewerage eiystenij a water-works plant, electric light and power 
plants and a city gas plant. 

The Muncio Water Company, a corporation, owns and operates 
the water system of Muncie. The system is comprised of the water 
supply, pumping stations, filtration plant and distribution system. 
The water supply is from three distinct sources, wells along 
the south bank of White River, White River water and water from 
Buck Creek. Eighteen wells, six and eight inches in diam- 
ter and 160 to 180 feet deep furnish practically one-half the supply. 
The other half of the supply is taken from Buck Creek, a stream 
having a drainage basin of thir^-five square miles and fed largely 
by springs. A substation located on this creek is supplied with 
pumps for carrying the water to the settling tank of the main 
station, a distance of about three miles. This substation is sup- 
plied with two pumps, one Blake high-duty, compound, duplex 
with a capacity of 2,000,000 gallons and one Buffalo high-duty 
compound duplex, with a capacity of 2,000,000 gallons. 

The settling tank receives the water from the Buck Creek sub- 
station, from Whit* River and from the wells. It is 50 feet in 
diameter and 20 feet deep, with a capacity of approximately 
1,750,000 gallons. The water then passes through the filters and 
flows on by gravity into the storage basin, a reservoir 110 feet in - 
diameter and 15 feet deep, with a capacity of 1,200,000 gallons. 
Prom the storage basin it is drawn into the pumps of the main 
station, which force it under pressure into the mains for city serv- 
ice. These pumps are five in number, described as follows r Thret 
Worthington compound high duty, one Gordon Maxwell, one 
Worthington low duty. All pipe lines are cross-connected, permit- 
ting any or all the supplies to be used without filtration. The 
average daily pumpage is 2,500,000 gallons and the maximum 
pumpage 3,000,000 gallons. 

The distribution system consists of fifty miles of mains rang- 
ing from four to sixteen inches in diameter. Three hundred and 
seventy-five fire hydrants arc supplied. Four thousand five hun- 
dred taps are installed, 1,000 of which are supplied with meters. 

The filtration plant was originally installed that the water 
company might make use of the White River supply. Following 
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the operation of the oil field a few milea above Muncie the taste 
and odor of the water from salt water and oil wastes became so 
offensive that this source of supply had to be abandoned. This 
resulted in the installation of the substation on Buck Creek. The 
oil field has since declined somewhat in activity, and as a result the 
water company contemplates a return to White River as a supply. 
The plant is equipped with a laboratory where frequent analyses 
are made of the supplies. 

Sewerage. — ^The sewerage system, for the most part combioed, 
is 32 miles in length. The principal sewer, which takes care of 
80 per cent, of the city sewage, empties into White Eiver below 
the city. The other sewer empties within the city. About 50 per 
cent, of the houses have sewer connections. Normal City, which 
adjoins Muncie, has three mUes of sewers, and Riverside, across 
the river, has two miles. 

Garbage and Nigkt Soil.— The city operates an incineration 
plant for the disposal of garbage Night soil is hauled to farms 
away from the river. 

Industrial Wastes. — The only manufacturing plants draining 
industrial wastes to the river are two slaughterhouses and the In- 
diana Steel and Wire Company. Both the slaughterhouses con- 
vert the scraps and blood into tankage. In one instance the water 
from this tanka^ drains to the river and in another to an open 
ditch, where it produces an offensive odor in hot weather, and is 
complained of as a nuisance. The owner of this plant contemplates 
the installation of a septic tank, which will remove this objection. 
The Indiana Steel and Wire Company empties into the river a 
lai^e quantity of weak acid and iron sulphate solution. This 
colors the water and produces a heavy sediment of iron. However, 
it produces no unsanitary results. 

Anderson. 

Anderson, Madison County, is located 24.3 miles below Muncie 
and has a population of 23,936. Improvements include gas and 
electric Hght and power plants, a municipally owned water plant 
and incinerating plant, a sanitary sewerage system and 21.5 miles 
of permanently improved streets. 

Water Works. — Anderson's first water system, installed in 
1886, was oh a very small scale. The supply was taken from White 
River and pumped direct into the city mains. In 1903 the river had 
hecwne so contaminated by the sewage of Muncie and other cities 
above that the installation of a purification plant was necessary. 
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This plant, as constructed in 1904 and subsequently enlarged, con-^ 
sists of an intake from White River, pumps, a filtration plant and 
a distribution system. The White River intake is located above 
all local pollution. Three pumps are in use, consisting of two 
duplex compound pumps, capacity 3,000,000 gallons per day, and 
one cross-compound Corliss pumping engine, capacity 5,000,000 
gallons per day. 

The filtration plant is comprised of six rapid gravity filters, 
each with a capacity of 1,000,000 gallons, equipped with water and 
air wash, two coagulating barans, a clear well, apparatus for mix- 
ing and applying the chemicals and a chemical and bacterial 
laboratory. The filter units are rectangular, 35 x 10 feet and 8 
feet deep. A trough one foot wide around the sides delivers the 
water to the filters and removes the v/aah waters. The strainer 
system of each filter consiste of a ten-inch pipe running through 
the bottom with 1^ inch laterids, six inches apart, screwed into it. 
Brass strainers 6 inches apart are screwed into the pipes. The 
pipe system is covered with twelve inches of gravel and thirty-six 
inches of special filter sand. Kach unit is provided with an air 
agitater delivering four cubic feet of air per minute for each square 
foot of filtering area. The wash water is forced through the filter 
by a centrifugal pump drawing its supply from the clear well. 
An upward flow of ten inches per minute is used. 

The two coa^lating basins are 50 feet in diameter by 16 feet 
deep. Each basin is provided with a drainage connection to the 
sewer where it can be drained and cleaned. This is done about 
once a month. The clear well is 110 feet in diameter by 16 feet 
deep, divided by a wall so that either half may be used independent 
of the other. The water is pumped from the river to a coagulating 
basin where the chemical is added. It then flows by gravity 
through the filters and on to the clear well, from which it is pumped 
to the city mains. 

The distributing system includes 43. 6d miles of mains ranging 
from 20 inches to 4 inches, 3,046 consumers' taps and 385 fire plugs. 

The capacity of the plant is 6,000,000 gallons. The average 
daily pumpage to consumers is 1,517,415 gallons, the highest rate 
of pumpage per day is 6,000,000 gallons, and the minimum rate 
800,000 gallons per day. 

Sewerage. — A tetal of 27.78 miles of sewerage lines are pro- 
vided, 17 miles of which are sanitary, 9 miles combined and the 
remainder storm sewers. About 55 per cent, of the population 
have sewer connections. 
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Garbage and Night Soil. — Garbage was collected and disposed 
of by the city in 1912 at a total cost of $3,968. The average 
amount incinerated per day is six tons. 

Night soil is collected and hauled to the country, four miles 
from the city, where it is buried. 

Manufacturing Wastes.—Fowt slaughterhouses dump the waste 
frmn tankage into the river. A wire and steel plant allows a con- 
siderable volume of acid and iron sulphate waste to flow into 
Qreen's Branch, a local stream, and so reaches the river. This, 
however, is considered in no way objectionable. 

NOBLESVILLE. 

Noblesville, Hamilton County, is located 29.4 miles below Ander- 
son and has a population of 5,129. City improvements include a 
privately owned water and electric light system, a sewerage system, 
and 2.2 miles of brick streets. 

Water Works. — The source of the supply of the water system 
is 17 deep wells. Two of these wells, one an abandoned gas well and 
the other 390 feet deep, entering the Niagara formation at 80 feet, 
wiU yield 750,000 gallons per day. The water is elevated to a 
50,000-gallon reservoir by an air lift. In six wells 75 to 80 feet 
deep located up the river from Noblesville, the water rises to 
ground level, but has to be lifted by a centrifugal pump to the 
reservoir. Nine wells which get their supply from gravel are 
pumped with water from reservoir direcetly into the mains. Pres- 
sure is applied to the mains by two Dean duplex pumps, each of 
1,500,000 gallons capacity per twenty-four hours. The distribu- 
tion system consists of 15 miles of mains ranging from 12 inches 
to 2 inches. Seven hundred and fifty consumers ' taps and 108 fire 
'hydrants are supplied. The average daily pumpage is 383,000 gal- 
lons. A domestic pressure of 40 to 45 pounds is maintained. 

Private W^s. — About 65 per cent, of the people of Noblesville 
are supplied with privately owned wells, the greater number of 
which are drilled. The wells have a considerable range in depth, 
determined in part by the depth of the rock, which is 33 to 175 
feet below the surface. Most wells are in gravel, though some 
obtain rock waters. 

Sewerage. — Noblesville has about six mdles of sanitary sewere, 
having seven outfalls. All outfalls empty into White River or its 
tributaries. About 657 houses are connected to the city sewerage 
system. 
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Garbage and Night Sot(,— No public disposal of garbage exists. 
Night soil is hauled to the country and buried. 

MamLfactvrmg Wastes. — Practically the only waste, other than 
domestic sewage reaching the river at Noblesville, is the tankage - 
from a fertilizer factory. This is of small consequence. A straw- 
board works collects its wastes in ponds, from which the water 
Altera to the river. Save in cases of a breaking dyke or un- 
usually high water in "White River, no waste reaches this stream. 

Indianapolis. 

The city of Indianapolis, the capital of Indiana, has a popula- 
tion of about 261,500 and covers an area of about thirty-five square 
miles. It is located in Marion County, which is approximately 
the center of the State, and is 30.3 miles below Noblesville. Early 
in the history of the city White River was an important means of 
transportation; now, however, the stream serves only as a water 
supply and means of waste disposal. Fall Creek, Pleasant Rnn 
and Pc^ues Run enter White River within the city limits. All of 
these streams flow through thickly populated agricultural com- 
munities, but receive the sewage of no city. 

Water Worfcs.— Until 1871 the city ot Indianapolis had no 
public water systan. Before that year the common source of 
water supply was the wooden pump in the back yard and at many 
street comers. When one considers the immense amount of time 
required to pump by hand the water supply for 48,000 people 
(U. S. Census for 1870), it is to be wondered at that a public 
supply was not installed long before. 

The firat water company in Indianapolis was oi^anized in 
1869, the ordinance granting the charter was passed in 1870, and 
water first supplied in 1871. The supply was taken from a big ' 
open well, 50 feet deep and 40 feet in diameter, located in the east 
bank of White River, just south of Washington Street. This 
source of supply came gradually to be looked upon with distrust 
and suspicion, which resulted in the sale of the works by the sheriff 
in 1881. The newly oi^anized company recognized the necessity 
of securing a new supply of water. Many wells were driven in 
various parts of the city and finally a gaUery 1,500 feet long, 50 
feet wide and 15 feet deep was constructed on the north bank of 
Pall Creek, near its junction with White River. In the bottwn of 
this gallery several wells driven to second water flowed contin- 
uously. 
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In 1898, according to the report of the eity engineer for that 
year, "the supply consisted of a system of twenty-five wells, vary- 
ing in depth from 273 to 364 feet below ground level.'' The aver- 
age daily pumpage was 9,000,000 gallons. 

In 1902 the Indianapolis Water Company began the construc- 
tion of a filtration plant, located about two miles northwest of the 
center of the city. This plant was put in operation in 1904 and 
since has been increased in size from time to time. 

The present water-works system consists of a canal which takes 
its supply from White River at a point nine miles north of the 
eity, a filtration plant, two pumping stations and a distribution 
system. Wells near the junction of Pall Creek and White River 
fumiah an independent supply and an infiltration gallery with 
river connection is provided for emergency. The canal was origi- 
nally built in 1837 and constituted a part of the Erie Canal system 
then used as a means of freight transportation. It has since been 
rebuilt. The intake is about 800 feet above the rock dam at Broad 
Ripple, where a storage of 250,000,000 gallons is provided. The 
canal crosses Fall Creek by a reinforced concrete aqueduct 300 feet 
long. The general condition of the canal works and gates is very 
good. The banks are kept clean and carefully patroled. 

From the gate-house on the canal the water is carried by means 
of a 66-inch reinforced concrete conduit to the precipitation basin 
of 15^ acres and 40,000,000 gallons available supply. The water 
is supplied to the six filters by 48-inch conduits. An emergency 
supply may he takeb from Pall Creek, where a dam has been thrown 
across this stream near the filtration plant. Machinery at this 
plant is provided for raising 20,000,000 gallons per day to the 
precipitation basin. 

The filter basins are built of reinforced concrete. Underdrains 
of perforated tile are covered with twelve inches of gravel, graded 
from coarse stones at the bottom to "buck shot" at the top. The 
sand layer is 36 inches thick. The eflCective size of the sand is .26 
mm. and the uniformity coefficient is about 2,6. Six filters are 
provided, each with an area of 70,000 square feet, or 1.6 acres, mak- 
ing a total filtering system of 9,6 acres. When operating at full 
capacity about 30,000,000 gallons of water are filtered per 24 hourSj 
or at the rate of approximately 3,000,000 gallons per acre of sur- 
face. 

Two clear water basins of reinforced concrete have a combined 
capacity of 5,000,000 gallons, A conduit 5,750 feet long leads from 
the clear water welts to the Riverside pumping station, where it 
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is connected by a branch to a 6,000,000-gaIlon concrete reservoir. 
Prom the distributing well a thirty-inch conduit continues to the 
Waahir^fton. Street pumping station. Thirty wells, eight and ten 
inches in diameter and 275 to 400 feet deep are sunk near the 
Riverside pumping station. The total quantity of water available 
from this source is 16,000,000 gallons per day, which is raised by 
air lifts or small electrically driven pumps. 

The Biverside pumping station is located on the Crawfordsville 
road <Mi the west bank of White River. It t^es suction through 
the clear well through three 48-iiich pipes. The pressure is ap- 
plied by six pumps, one Davis, one Snow, one GaskiU and three 
DeLavals. The combined capacity of these pumps is rated at 82,- 
000,000 gallons per day. The Washington-street pumping station 
is located just south of Washington street on the east hank of the 
river. The station is equipped with three centrifugal pumps, 
whose combined rated capacity is 16,500,000 gallons per day. The 
station is operated by water power under a 29-foot head; a nine- 
foot flume leading from the dam acroes the canfd at Market street 
supplying each turbine. Owing to the low pressure which has 
existed in the eastern part of the city, a booster station has been 
installed at Michigan and Rural streets. Two centrifugal pumps 
driven by induction motors raise the pressure on the mains from 
thirty-five to sixty-five pounds. 

The distribution system consists of 375 miles of mains ranging 
from thirty-six inches to four inches in size. There are 33,500 
consumers' taps which supply approximately 17J),000 people. Three 
thousand and sixty-five hydrants are installed. 

The average daily consumption is 21,495,000 gallons. The max- 
imum pumpage for one day is approximately 35,000,000 gallons. 
The maximum rate during the highest pumpage is approximately 
3,000,000 gallons per hour, or at the rate of 75,000,000 gallons per 
day- 

A chemical and bacterial laboratory is installed at the filtra- 
tion plant, where a corps of chemists and bacteriologiste conduct 
daily analyses. This work carefully guards the city water supply 
and assists greatly in accomplishing filtration control. Daily 
bacterial tests are also made in the laboratory of the City Bacter- 
iologist. 

Improved Streets. — Indianapolis has 495.05 miles of streets, of 
which 225.66 miles are permanently improved. Of the improved 
streets 101.44 miles are paved with asphalt, 15.06 miles with bitum- 
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inous concrete, 75 miles with brick, 28.71 miles with wood block, 
8.58 miles with macadam and .15 miles with vulcanite. 

Garbage, Dead Animals, Ashes and Street Sweeping. — The City 
of Indianapolis has a contract with the Indiana Reduction Works 
to collect and dispose of dead animals accumulating within the 
corporate limits, for which the reduction company receives $48,000 
per year. This contract includes the disposal of all night soil 
delivered to Sellers Farm, the location of the plant of the reduction 
company. It is reported that the drainage from this farm serious- 
ly pollutes White Biver. 

A similar contract exists whereby the ashes and street sweepings 
are disposed of. 

Sewerage. — Indianapolis has 332.6 miles of sewage lines, built 
at a total cost of $5,264,573.00, and 45,275 house connections have 
been installed. Manufacturing wastes add to the domestic sewage 
and bring the total to 44,000,000 gallons per day on an average dry 
weather flow, all of which discharges into White River or its tribu- 
taries. AH are combination sanitary and storm sewers with over- 
flows into one of the surface streams. The sewers are all inter- 
cepted by the main interceptor, Pleasajit Run interceptor or Hard- 
ing street interceptor. The first two empty into White River on 
its easterly bank, and the last named on the westerly bank, all of 
them at points below the city. 

Acting on the complaints of the citizens living near White 
River below Indianapolis, a survey was made of the condition of 
the river by the State Board of Health in 1911, and at a later date 
Indianapolis was ordered to stop this stream pollution, and set 
June, 1912, as the date for a report of steps taken. In the fall of 
1911 stations were erected on the several intercepting sewers and 
samples taken at regular intervals; readings were taken of the 
depth of the flow in the sewera, and records kept of the quality and 
quantity of sewage. 

In 1913 an experimental plant was constructed, designed to 
take care of one-tenth of the total sewage effluent of the city. This 
plant comprises an Imhoff tank, two sprinkling filters, an electro- 
lytic tank, pumps for elevating sewage and a chemical and bacter- 
iological laboratory. This plant is constructed adjacent to the 
channel of the main intercepting sewer. 

One-half of the flow of the main interceptor is used for exper- 
imental purposes, the total flow being divided into two channels, the 
one to the west being used in the investigation. Two screens which 
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may be lowered into this channel are employed alternately to 
collect the coarse solid matter. From this channel the screened 
sewage is pumped to the Imhoff tank. This tank is of reinforced 
concrete, 24 feet in diameter and 33 feet deep, having a sheet steel 
settling chamber and a sludge chamber. The settling chamber is 
35 feet long by 12 feet wide by about 12 feet deep. The sides are 
inclined at an angle of 30 degrees, the opening at the bottom is 
6 inches wide and one plane extends beyond the other, thus pre- 
venting the gases rising in the settling chamber. The sewage 
passes into this settling chamber at one end and the clarified liquid 
leaves at the other. The sludge matter settles through the open- 
ing at the base into the sludge chamber. This chamber has a capac- 
ity of 6,300 cubic feet. The sludge is drained off through an eight- 
inch pipe which extends to the bottom of the chamber. 

The effluent from the Imhoff tank is run through the sprinkling 
filters. These are two in number, each 16 feet in diameter, and 
each is divided into four parts, the depth of the stone in each 
division ranging from five to eight feet. The flow of the effluent 
is automatically changed from one filter to another. 

The experimental plant was first put in operation in December, 
1913. It is planned to Operate it for a period of one year, during 
which daily analyses will be made of the raw sewage and the Imhoff 
tank and filter effluents, using the different filters and operating the 
Imhoff tank at different rates. Prom a study of the data thus 
obtained a sewage disposal plant for the entire volume of sewage 
of Indianapolis will be constructed, probably located on a piece of 
ground called Sellers Farm, now owned by the city, and located 
on the west bank of White River below the residence portion of 
the city. In order to convey the sewage to this point, it will be 
necessary to provide means of crossing the river. 

hidtish-iai Wastes. — There are in Indianapolis about 500 factor- 
ies, nearly all of which produce industrial wastes that eventually 
find their way into "White Biver. Some of these have private 
sewers to the rivers, othei-s use the city sewage system. 

The greatest volume of factory waste comes from eight meat- 
packing establishments, of which the ^ingan Packing Company is 
the largest. These eight concerns employ a total of 3,395 persons. 
All establishments ars connected to private sewers and dispose of 
a total volume of over five million gallons of waste. This consists 
of washings and tankage liipiors. All use both private deep wells 
and city water. 
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Three breweries, employing a total of 410 men and women drain 
2,000,000 gallons of vat and mash tub washings into the city 



Three canning factories, with a total of 1,100 employes, dispose 
of a total of 961,000 gallons of washings, peelings and other v^e- 
table refuse. Only 1,000 gallons of this goes into the city sewer, 
the remainder passing through private drains to the river. 

The combined waste from a milk plant and a creamery amounts 
to 140,000 gallons per day. This consists of washings from cans 
and vate. A paper bag plant and a paper manufacturing plant 
employing a total of 380 persons empty 360,000 galltms into the 
river through private sewers. 

A starch works employing 200 persons disposes of 580,000 gal- 
lons of waste, and a soap factory with 40 employes drains 10,000 
gallons of dilute dye solution into the city sewer. 

MARTrNSVIIJ.E. 

Martinsville, Morgan County, has a population of 4,627, and is 
about forty-three miles by river below Indianapolis. Seven sani- 
tariums attract many patients during the year and add to the 
prosperity of the eity. Fotlr miles of paved streets have been con- 
structed. 

Water Works. — The water works is municipally controlled. ' 
Two dug wells, the old one 30 feet in diameter and 30 feet deep, 
and the new one 25 feet in diameter and 25 feet deep, furnish 
the supply. 

The ground strata through which these wells are dug are as 
follows: Soil three feet, hard-pan one foot, white sand two-feet, 
hard pan one foot and then sand and gravel. 

Three horizontal compound duplex Laidlow-Dunn-Gordon 
pumps, one of 2,000,000 gallons and the other two of 1,000,000 gal- 
lons each, supply 3,000 consumers through twenty-five miles of 
mains. The average daily consumption is 2,000,000 gallons. 

Eighty-three fire hydrants are installed. 

The analyses of samples from each of the dug wells is shown 
in Table 23, laboratory numbers 11 and 12. The chief variation 
is in the chlorine, that of the old well being double the chlorine in 
the new. Six samples taken from taps in different parts of the 
city, five shown in the same table, laboratory numbers 9, 10, 13, 
14 and 15, were analyzed on June 27th, and one, laboratory number 
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84, on July 10th. The results showed the water to be of good 
quality on both dates, no colon bacillus or gas-forming bacteria 
being present, and the average bacterial count for the six was 59. 

Sewerage. — The greater part of Martinsville is on flat country, 
and as the distance to the outlet in the river is about a mile from 
the city limits, the construction of a sewer system witii an adequate 
grade was a problem. The grade used was one to a thousand, and 
when the river is high,, the manholes have to be plugged and the 
head obtained from the higher portion is used to force the sewage 
to the river. At times the sewer becomes partly clogged, allowing 
putrefaction to take place, and this, together with the manufactur- 
ing waste from the canning factory and the gas waste, is the cause 
of many c<»nplaints. 

There are 800 taps, and it is estimated that 3,000 people use 
the fourteen and one-half miles of sanitary sewers. Five miles of 
storm sewers, with three outlets into the state ditch, are in use. 

Garbage and Night Soil. — The garbage is hauled to the country 
and fed. Most of the privies are connected to the sewers, but the 
night soil that is collected is hauled to the country and buried. 

GOSPOBT, 

Qosport, Owen County, is about twenty-four miles below Mar- 
tinsville and has a popidation of 776. 

Wo(er.— The town has no water works. 

Sewerage. — 'The town has no sewers. 

Garbage and Night Soil. — The householders dispose of their 
own garbage. An outside man cleans the vaults when necessary 
and hauls the night soil to a farm in the country. ' 

Manufacturing Wastes. — There are no manufacturing plants. 

Spencek. 

Spencer; Owen County, is about fourteen miles below Gosport 
and it has a population of 2,150. It is the county seat. 

Water Works.— The water supply is drawn from two three-inch 
wells 95 feet in depth. Air is used in lifting the water from them 
into the reservoir 40 feet in diameter and 14 feet deep, with a 
capacity of 124,000 gallons. 

Two Fairbanks-Morse horizontal duplex pumps, one of 500,000 
gallons and the other of 350,000 gallons' capacity, supply about 
1,200 of the population with an average of 60,000 gallons daily, 
under direct pressure. The average pressure is 50 pounds and 
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fire presBiire 100 pounds. There are 41 fire hydrants. A private 
company owns the plajit. 

Sewerage. — One eight«en-ineh sewer about one-half mile in 
length, to which the court house, jail and a few residences are con- 
nected, is installed. 

Garbage and Night Soil. — Garbage is not collected, each family 
disposing of its own. Each spring the town has a general clean- 
ing. Night soil is hauled to the country and plowed under. 

Manufacturing Wastes. — There are no manufacturing concerns 
located here. 

WOBTHINGTON. 

Worthington, Greene County, is thirty-two miles helow Spencer 
and has a population of 1,732. 

Water Works. — Six six-inch wells about 100 feet in depth fur- 
nish the supply. The direct-indirect system is in use. Two Smith- 
Vaile duplex steam pumps force the water into the mains and 
standpipe, ten feet in diameter, 100 feet high, with a capacity of 
59,000 gallons. 

The average daily consumption is about 50,000 gallons. About 
78 taps are in use, and it is estimated that about 350 people use 
the supply. There are about 250 taps idle. There are about 3.8 
miles of mains in service, with 40 fire hydrants connected. The 
water works is privately owned. 

Sewers. — There are no town sewers. The hotel, however, has a 
private sewer which empties into a pond on the bank of Eel River 
and eventually reaches the river. 

Garbage and Night Soil. — No collection of the garbage is made, 
the hous<!holders dispttslng of their wastes. 

The night soil is hauled about three -fourths of a mile outside 
the corporation and dumped on town grounds. 

Manufacturing Wastes. — A canning factory was being built at 
the time the party was in Worthingtan. There are no other detri- 
mental wastes to be considered. 

Bloompield. 

Bloomfield, Greene County, has a population of 2,069 and is 
located eighteen miles below Worthington. About three-fourths of 
a mile of paved streets are in use. 

Water Works. — The water works is privately owned. The 
supply is drawn from two eight-inch wells, 400 feet and 310 feet 
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in depth, and two dx-inch wells, 349 and 332 feet in depth. An 
air lift is used on three of the wells and a deep well pump on the 
fourth. 

The water is conveyed from the wells to the reservoir, 40 feet 
in diameter and 10 feet deep, with a capacity of 96,000 gallons. 

Two duplex horizontal Piatt Iron Works pumps of 500,000 gal- 
lons capacity each force the water to a standpipe 12 feet in diam- 
eter and 40 feet high, with a capacity of 34,000 gallons. The stand- 
pipe ia located in the higher portion of the town. 

The. average daily consumption ia 65,000 g^lons and about 
1,240, or 60 per cent, of the people are supplied. There are five 
miles of mains and 45 fire hydrants in use. 

Sewerage. — A sanitary sewer with one fifteen-inch outlet into 
White River is in use. It is estimated that 15 to 20 per cent, of 
the population are using the sewer. The average dischai^ per 
day is about 25,000 gallons. 

Garbage and Night Soil. — Individuals dispose of their own gar- 
bage. When the vault* are full, they are covered and new ones 
are dug. The sandy soil makes this method very economical, if not 
sanitary. There are no manufacturing wastes to he considered. 

Newberry. 

Newberry, Greene County, is about fifteen miles below Bloom- 
field and has a population of 455. 

Water. — The town has no public water supply. 

Sewerage. — There are no sewers. 

Garbage and Night Soil. — Each family disposes of its gar- 
bage. The vaults are filled and new ones dug. 

Manufactwrvng Wastes. — There are no manufacturing wastes to 
be considered. 

Bdwabdm-obt. 

Edwardsport, Knox Comity, has a population of 750 and is 
twenty-nine miles below Newberry. 

Water. — Private water supplies only are used. 

Sewers. — There are no sewers. 

Garbage and Night Soil. — Individuals dispose of their own 
garbage. A part of the night soil is hauled to the country and in 
some cases the vaults are filled and new ones are dug. 

Manufacturing Wastes. — There are no manufacturing plants. 
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Washington, Daviess County, is about twenty-four miles below 
Edwardsport. It has a population of 7,854. There are four miles 
of paved streets and ten miles of improved streets. Washington 
is an active railroad center, having two roads, the Baltimore and 
Ohio and the Chicago and Eastern Illinoie. The Baltimore and 
Ohio shops are located here. 

Watei- Works. — A private company owns and operates the 
water plant. It was installed in 1889 and originally used the un- 
treated water from White River. In 1905 the plant* was remodeled 
and a filter plant installed. The filter plant was put into operation 
on August 1, 1906. 

The intake is located two feet from shore in seven feet of water. 
The filter plant has two separate settling basins and four filters, 
but only two are equipped. The capacity of the two filters is 
1,000,000 gallons per day. Air is used to agitate the sand in the 
filter when washing. 

The settling basins are supplied by a Lawrence steam-driven 
centrifugal pump of 2,000,000 gallons capacity. In case of an 
accident, by a change of valves the Holy high-pressure pumps can 
be used for a low service. 

From the clear well the water is pumped into the twelve-inch 
mains and atandpipe by a Worthington compound horizontal 
duplex pumps of 3,000,000 gallons capacity and a Laidlow-Dunn- 
Gordon compound horizontal duplex pump of 1,500,000 gallons 
capacity. A 240,000 gallon standpipe is provided. 

An interesting feature of the system is the eight-inch independ- 
ent main to the Baltimore and Ohio shops, which is used for raw 
water. A Holly compound horizontal duplex pump of 1,000,000 
gallons is used for this purpose. This pump can be used on low 
pressure to supply the sedimentation basins or can be connected 
with the city mains to pump the filtered water. Both the raw 
and filtered water can be pumped through the shop main, but raw 
water is nearly always used. This is a bad feature, as the men, 
about 700 of whom are employed, drink the water. Stone filters 
are used, but nearly all the taps supply the raw water only and 
this is used for drinking. 

There are 1,346 services, but 254 of them are dead. It is 
estimated that about 50 per cent, of the population is using the 
public supply. The average daily consumption is about 900,000 

•For a detMled description ol plant 888 SlsM B.iardol Health Roiwrt tor [90S. 
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gallons. A domestic pressure of 55 pouDds and fire pressure of 
100 pounds is maintained. When fire pressure is applied, a hy- 
draulic valve cuts off the standpipe. 

A bad feature affecting the water supply is the entrance of 
Hawkins Creek into White River just a short distance above the 
intake. All the sewers of the city drain into this creek. 

In an investigation made by the State Board of Health in 1909 
it was advised that this creek be done away with, as experiments 
made then showed that the sewage entering the rivSr from Hawk- 
ins Creek directly affected the water received at the pumping sta- 
tion. Its removal is again advised. 

Sewerage. — The main "sewers" of the city are the north and 
south branches of Hawkins Creek, about one and one-eighth miles 
of the former and one and three-fourths miles of the latter being 
used for storm water and sewage. The extent of the "sewer" sys- 
tem can be seen in the lower left hand corner on Map 16. 

There are about three and one-half miles of storm sewers with 
nine openings into the branches of the creek. Although there are 
no sanitary sewers, many sanitary connections have been made with 
the storm sewers, and there arc many direct connections with the 
branches. No record has been made of the sanitary connections, 
but it is estimated about 2,000 people use them. 

Six samples were collected from the sewers and the creek. Their 
location is shown on Map 16. Table 22 gives the results of the 
analyses. The wide variation in the character of the samples can 
be seen. The sample, laboratory number 589, is so different from 
that of laboratory number 588, located about one-fourth mile above 
it, that the character of the flow must be described. Sand has 
blocked the creek in the bottom until most of the flow has disap- 
peared. The last sample was collected after the water had flowed 
about 800 feet underground ; the creek between the two places had 
apparently dried up. The. effects of the filtering is seen when the 
two samples are compared. 

It must be remembered that the behavior of the creek during 
wet seasons would he entirely different. At the first heavy rain- 
fall the creek fills up and washes all the sewage that has been 
collected on the surface of the sand during the dry period, into 
the river. At such times it has been found necessary to close the 
filter plant until the worst of the filth had passed the intake. 

Oarhage and Night Soil. — Garbage is not collected by the city, 
each family disposing of its own. The alleys and some of the 
vacant lots and the branches of Hawkins Creek show the bad effects 
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of this careless method. Illustration 16 shows a, view of the ditch 
at a point where garbage has been thrown into it. The night soil 
is hauled to the country just at the edge of the city, where it is 
placed undei^nround. 

Manu-factuniig Wastes. — Two manufacturing wastes are to be 
given consideration. 

The Snider Preserving Company, making tomato pulp, has from 
26 to 30 employes when running full capacity. The wash water 
only flows to the north branch of Hawkins Creek, the solids being 
hauled to the country and fed. About 1,500,000 gallons of water 
were used in the lai^st month's running in 1912. 

The gas plant, owned by the Washington Water, Light and 

Power Company, has four employes and produces about 75,000 

cubic feet per day. This plant is located on the south branch of 

Hawkins Creek. About 600 gallons of wash water enters the 

. branch each day and the odor at times is very offensive. 

Petersburg. 

Petersburg, Pike County, is about twenty-three miles below 
Washington and about six miles below the Forks. It has a popu- 
lation of 2,170. ■ 

Water Works. — The water works is municipally owned and was 
installed in 1903. Haw water from White River is pumped from 
an intake 20 feet ffom shore, hi six or seven feet of water at low 
stage, to the standpipe, 15 feet in diameter, 95 feet high with a 
capacity of 125,000 gallons. The direct -indirect system is ussd. Two 
Stillwell-Bierce compound horizontal duplex pumps of 500,000 gal- 
lons capacity each are in use. The average daily consumption is 
about 60,000 gallons, which is supplied to about 1,000 con- 
sumers through five miles of mains. A ten-ineh main and an eight- 
inch main in town is used. 

A domestic pressure of 80 pounds and 100 pounds of fire pres- 
sure is maintained. There are 54 fire hydrants. 

Sewers. — One twelve-inch sewer built by the county connects 
the court house and jail with Pride's Creek. 

Garbage and Night Soil. — Individual disposal of garbage is in 
vogue, and it is dumped everywhere. The town board will take 
no action in the matter. 

Two firms, not licensed, haul the night soil to the country. 
Sometimes it is buried and sometimes not. 

Manv-factimng Wastes. — There are no manufacturing wastes to 
be considered. 
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Decker, Knox County, has b population of 560 and is twenty- 
four miles below Petersbui^. 

'Sewers. — There are no sewers. 

Garbage and Night SaU. — The householders take care of their 
own garbage. Night soil is hauled to the country and hurled. 

Manufacturing Wastes. — There are no manufacturing eoneems. 

Hazelton. 

Hazelton, Gibson County, has a population of 648 and is about 
four miles below Decker. 

Water Worhs. — The water works is municipally owned. The 
source of supply is White River. The suction is in a concrete pit 
six feet below ground level. The pit is fed by a six-inch main 
extending 100 feet into the river. It is fitted with a brass strainer. 
The suction pipe is four inches in diameter. A National back-gear 
vertical, triplex pump, gaa engine drive, of 288,000 gallons capaci- 
ty, forces the raw water into a pressure tank 9 feet in diameter and 
38 feet long with, a capacity of 18,000 gallons. No treatment is ap- 
plied. A National air compressor with a capacity of 50,000 cubic 
feet at 125 revolutions per minute will give a pressure of 100 
pounds. 

The average daily consumption is 100,000 gallons per day and 
75 families and 15 business houses have connections. About 250 
people use the water. A domestic pressure of 50 to 60 pounds and 
a fire pressure of 85 pounds is maintained. There are about 4,000 
feet of mains and 13 fire hydrants. Three four-inch branches 
have dead ends. The river water is to be used in the schools. 

Sewerage. — There are no sewers. 

Garhnge and Night Soil. — Most of the garbage is cared for by 
the individuals, but some of it is haiited and fed. The night soil 
is not hauled, but vaults are filled and new ones dug. 

Manufacturing Wastes. — There are no manufacturing concerns 
located here. 
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REPORT ON WEIGHTS AND MEASURES. 



January 6th, 1914. 
Hon, Samuel M. Ralston, Governor, State of Indiana: 

My Dear Governor Ralston — Acting under instructions set out 
in Section 2, Page 263 of the Acts of 1911, I report herewith the 
work (lone by the department of the State Board of Health having 
in charge the euforeement of the Weights and Measures Law. 

The "Weights and Measures Law enacted by- the General As- 
sembly of the State of Indiana and approved March 6, 1911, be- 
came etfeetive January 1, 1912. At that time the department pur- 
chased standard weights and measures to take place of the weights 
and measures furnished the State of Indiana by the Government 
of the United States in accordance with the joint resolution of 
Congress approved June 14, 1836, and other additions received 
on later dates from the Federal Government, all of which with 
tlie exception of one brass meter stick, one kilogram weight, one 
one-hundred-gram weight, one fifty-gram weight and one litre 
measure, were missing. 

The present equipment of standards consists of — 

One set of Avoirdupois Weights, 

One piece, gold plated Tobin bronze, 

50, 20, 10, 10, 5, 2, 1, 1 Lbs., 

8, 4, 2, 1, 1-2, 1-4, 1-8, 1-16, 1-32, 1-32 oz. 

One set of Brass Liquid Capacity Measures, 

One set of Brass Dry Measures, 

One Bronze Yard Standard. 

This apparatus has been tested and approved by the National 
Bureau of Standards and is now stored in locked boxes and they 
in turn kept in a locked, sealed glass ease in the office of the State 
Commissioner of Weights and Measures. 

In addition to the state standards above described the office is 
equipped with so-called working standards which are once each 
year tested against the state standard and which are used for the 
actual testing of weights and measures. 
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Terre Haute and Huntin^n have appointed inspectors for 
weights and measures during the year. Vigo, Madison, Delaware 
and Grant counties have appointed inspectors. Fountain and La- 
grange counties have purchased standards but have not appointed 
inspectors. A great deal of time has been devoted to instructing 
new and old inspectors in the work and in the amended weights 
and measures law passed by the last General Assembly, and as well 
in instructing inspectors in the new rules found in the book of 
instructions to city and county officials, issued July 1, 1913. 

With our amended weights and measures law and instruc- 
tions, specifications and tolerances in operation in the State 
of Indiana, the consumer and merchant, for the first time in the 
history of the State, are placed in a position to know just how to 
sell commodities and how much they are to receive, thereby placing 
the purchase and sale of commodities on a fixed standard basis. 

It is pleasing to report that the consumers of Indiana Eire now 
receiving a full standard dry quart of berries and that in only a 
few instances short or liquid quarts have been reported as being 
used. The manufacturers of berry boxes and baskets have co-oper- 
ated with the state department and are now making only full dry 
quart boxes and baskets for the Stat« of Indiana. With the full dry 
quart berry box being used the consumer receives about one-sixth 
more berries than he did when the liquid measure was being used. 
An intereatjng comment is that the price of berries has not in- 
creased with this change of box capacity. 

The bottomless measure, which was in general use in Indiana 
prior to the law of 3 911 creating the state department of weights 
and measures, is now only used in a few smaller cities and towns 
which have no inspector and have not been reached by the state 
department. 

Our investigation of butter put up in prints and rolls and 
sold as one pound, avoirdupois net weight, showed a shortage of 
from one to two ounces in a great many eases. The condition has 
improved materially this year and only a few complaints have 
reached the office regarding the short weight of butter. Section 
10 of the amended weights and measures law provides that all 
commodities put up in packages shall be marked to indicate the 
contents. 

During the year we have done considerable educational work 
in weights and measures and food and drugs, by shipping a large 
exhibit into cities and counties where no inspectors have been &p- 
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pointed, and we feel that much good will result from these exhibits. 
We have had our exhibit in the following cities during the year: 
State Fair, Indianapolis; Greenfield during Home Coming week; 
Richmond during Home Coming week; Indianapolis, Claypool 
Hotel, at the request of the Indiana Federation of Women's Clubs, 
which was in convention October 2l8t to 24th. 

Standards for the following cities and counties were tested and 
sealed during the year : Terre Haute, Huntington and Coliunbus 
and Vigo, Madison, Grant, Delaware and Fountain counties. In- 
spectors have been appointed in all these cities and counties ex- 
cept Fountain County, 

The approximate saving to the consumers of Indiana through 
the state, city and county departments of weights and measures 
is about $810,000, based on a population of 2,000,000 people. 
Estimating that one-third of this population are purchasers, which 
would be 666,666, and that through short weights and measures 
they incur a loss of one cent per purchaser each day, the yearly 
loss is ^,433,309, Approximately, one-third of this population is 
protected by inspectors of weights and measures, which means a 
saving of about $810,000. On a similar basis of calculation the 
annual loss to the people who are not protected by departments of 
weights and measures is about $1,600,000. 

The approximate cost of maintaining the state, city and county 
departments of weights and measures is about $30,000, leaving a 
net saving of $770,000 annually. 

Section 2 of the Weights and Measures Law requires that the 
State Commissioner of Weights and Measures shall, at least, once 
annually test all scales, weights and measures used in checking 
the receipt or disbursement of supplies in every institution under 
the jurisdiction of the State Board of Charities. 

Attached hereto is a copy of the report furnished Mr. Amos 
Butler, Secretary of the State Board of Charities, showing the 
condition of the scales, weights and measures inspected at the 
different institutions under the supervision of the State Board of 
Charities. 

In connection with this report is filed the letter addressed to 
Mr. Amos Butler under date of June 17th, 1913, setting out the 
conditions of scales at the various institutions. 
Respectfully submitted, 

H. E. Barnard, 
State Commissioner of Weights and Measures. 
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Letter to Mr. Amos Butler. 

June 17, 1913. 
Mr. Amos Butler, Secretary Slate Board of Charities, Indianapolis, Ind.: 

My Dear Mr. Butler— In addition to tbe report submitted June 13, 
1913, I wish to report eome of the conditloos under which the scales were 
condemned, and condemned for repairs. 

Central Hospital for Insane, Indianapolis — Two scales were cleaned 
and adjusted. Railroad track scales were condemned for repairs. This 
scale has been out of repair for some time, and we refommend that the 
scale be repaired and all coal need at the institution 1>e weighed on the 

Indiana OirW School, Indianapolis — One spring scale *a8 fast two 
ounces on Ave pounds, or In other words, a Sve-pound weight weighed five 
pounds and two ounces. This scale was condemned, a spring being weali. 

School for the Blind, Indianapolis. — Two scales were cleaned and ad- 
Justed. After thorough inspection of on© wagon scale the following condi- 
tions were found; The east end timber of frame was decayed allowing 
anchor bolt^ at comer to drop causing the knife e<tee to only cerate on 
a very small portion of the bearing plate. All bearings and pivots of scales 
were dull and rusty and worn out This scale was condemned for re- 
pairs. 
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One counter scale. Bearings were old and worn. This scale was con- 
demned. 

One platform scale. Bearfngs old and worn out This scate was also 
condemned. These two scales were In the store room. 

State ScAooi for the Deaf, Indianapolis.— Tv»o scales were cleaned and 
adjusted. All other scales were found in good condition. 

Indiana Womans' Prison, Indianapolis. — One scale was cleaned and 
adjusted. All other scales were In good condition. 

Northern Hospital for Insane, Logwnsport. — Three scales were cleaned 
and adjusted. One suspeoaion scale In meat room, where all meat for the 
InstltulJiHi is welg'hed, was found tr> be improperly Installed. The su^en- 
slou rods which support tbe scale were not placed in proper location. 
These being out of position caused the ijearings to bind, thus causing the 
beam to stick, requiring fully twenty pounds to break the beam. This 
scale was condemned for repairs. 

One spring scale used In the cow barn. Spring was weak, scales very 
old. This scale was condemned. 

One counter scale. Bearings old and worn. This scale was also con- 
demned. , 

State Soldiers' Home, Lafayette. — One scale was cleaned and adjusted. 
All other scales were ia good condition. 

Four weights used on platCorm scales were one-half pound light on 
each weight. These weights were used on scale in store room. 

Indiana State Prison., Michigan City. — One scale was cleaned and ad- 
justed. In a large platform scale used in the binding twine factory the 
platform was out of level IJ inches, causing the scale to bind. This scale 
was condemned for repairs. 

School for_ Feehle-Minded Youth, Fort Wayne.^One scale was 
cleaned and adjusted, a suspension scale In meat room, where all meat for 
the institution is weighed. levers of the scale were not hanging level 
causing the bearings to bind. This interfered very much with the balanc- 
ing of the scale. This scale was condemned for repairs. 

Four we^hts used on platform scale wpre found to be one-half pound 
light on each weight. This scale was also used In the meat room. 

Southeastern Hospital for the Insane, llichmond. — One scale was 
cleaned and adjusted. All other scales were found in good condition. 

Soldiers' and Sailors' Orphans' Home, Knightstotcn.^An scales were 
in good condition. 

Village for Epileptics, New Castle. — All scales were found in good con- 
dition. 

Southern Hospital for the Ini-iinc, S'ortft Madison. — Two scales were 
cleaned and adjusted. In one suspension scale in meat room, where all 
meat for the institution is weighed, the suspen^on rods which support the 
scale were not placed in proper location, causing the bearings to bind and 
Interfere with the balancing of the scale. This scale was condemned fur 
repairs. 
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Indiaiut Refortn.uorii. JefferKimriUc. — Four scales were cleaned niid 
adjusted. On one counter scRle, used in the foundry, the bearings were 
old and worn. This settle wnw condemned. 

Hospital for Treatment of Tubcrculogis. Rockftlle. — One scale w.is 
cleaiie<i and adjusted. All other scales were in good condition. 

hidiana Boys' School. PlainfieUI. — Tlieae scales were denned and ad- 
justed. One platfrtrm scale used in cold storajte room was rnsty and dirty 
and it was impossible to operate tlie scale. 

One spring scale used in the same room was broken and rustj- and 
unfit for use. 

These two scales were condemned. 

Weigbts used on platform scale In store room were found light. One 
fifty-iwund weight was one pound light. A 100-ponnd weight was one and 
oae-haif pounds l^ht These weights were used on the scale In the store 
room, which was used in buying sujtplles for the institution. 

Southern Hospital for the Insane, EransviUe. — One counter scale in 
storeroom had bearings old and worn, requiring two ounces to break beam. 
This scale was condemned. 

Railroad track_ scale: "T" rail overlaps scale platform, causing the 
f-cale to hind, requiring two hundred and fifty pounds to show any action 
on the beam. This scale was condemned for repairs. 

Wagon s(-ale : Bearings old and worn, requiring fifteen iKninds tn 
break beam. This scale was condemned for repairs. 

Fiatform scale in meat ro(Mn : Bearings old and worn, requiring four 
onnces to break beam. This scale was condemned for repairs. 
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The condition of the scales, weights and measures inspected at 
the diiferent institutions under the supervision oE the State Board 
of Charities is given in the following report : 

REPORT OF THE STATE DEPARTMENT OF WEIOBTS AND MEAStTRES OF TESTS MADE OF THE 
SCALES AND WEIGHTS USED AT STATE INSTFTUTIONS UNDER THE 
SITPERVISIDN OF THE BOARD OF STATE CI 
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